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LEYLAND 


Workshop Manual 


MODEL RANGE 


DELUXE, SALOON AND COUPE 


150-OHC 4 Speed Manual Floor Change ? 
175-OHC 4 Speed Manual Floor Change 
175-OHC 3 Speed Automatic Floor Change 
262-SI1X 3 Speed Automatic Floor Change 
262-SIX 3 Speed Manual Floor Change 


SUPER DELUXE SALOON AND COUPE 


175-OHC 4 Speed Manual Floor Change 
175-OHC 3 Speed Automatic Floor Change 
262-SIX 3 Speed Automatic Floor Change 
262-SIX 


3 Speed Manual Floor Change 


IMPORTANT. This vehicle has been designed with 
engine emission control in accordance with 
legislation requirements. 
All maintenance checks 
and adjustments should 
-| be entrusted to a 
====:| LEYLAND DEALER. 


This manual is based on the latest information 
available at the time of compilation, however the 
right to make changes at any time is reserved. 


A LEYLAND AUSTRALIA SERVICE PUBLICATION 
PART No. TP868 


LEYLAND 


AUSTRALIA 


Service N.S.W. 2017 


AND LUBRICANTS 


EMISSION CONTROL 
AND TUNING 
IGNITION SYSTEM 


COOLING SYSTEM 
CLUTCH 


SYNCHROMESH — 
TRANSMISSION 
AUTOMATIC — 
TRANSMISSION 
PROPELLER SHAFT . 
REAR AXLE AND REAR 
SUSPENSION 

FRONT SUSPENSION 


STEERING 
BRAKING SYSTEM 


ELECTRICAL AND 
INSTRUMENTS 


WHEELS AND TYRES 


BODY 


HEATING AND VENTILATION 


SERVICE TOOLS 
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VEHICLE IDENTIFICATION A-1 


a 


MANUAL ARRANGEMENT 


This manual has been compiled for use as a reference book for the 
competent mechanic. It will also serve the needs of the less experienced, 
because the sections contain step by step instructions for each repair { 
operation. 


Emphasis has been placed on correct method and sequence in all repair 
operations so that the work may be carried out in the least possible time. The | 
appropriate special service tools are listed for each job. 


Complete vehicle specifications and data are grouped in the one section at 
the front of the book (Section B). 


Each manual section is provided with its own table of contents. Page 
numbers follow the section letters for easy identification. 


e.g. Page F-5 is the 5th page of Section F. 
lIlustration numbers follow the same procedure. 
e.g. Fig. H-4 is the 4th illustration in Section H. | 


The following terminology has been adopted. | 
Left and Right Hand As viewed from the driving position. 


Power Unit Refers to the complete engine, clutch and 
transmission assembly. 


Removing and Refitting Refers to the removal of a complete unit or 
assembly and its replacement to the vehicle. It does 
not include overhauling of the unit. 


Overhauling Refers to the dismantling and reassembling of a unit 

or component and any necessary adjustments or i 

reconditioning incurred in the operation. | 4 DOOR SUPER DELUXE SALOON 
WARNING 


As a safety precaution it is recommended that the battery be disconnected | 
prior to commencing any operation entailing removal or dismantling of 
components. 


Published by the 


alee 


SERVICE DEPARTMENT 
of } 
LEYLAND MOTOR CORPORATION OF AUSTRALIA LIMITED 


Sole Distributor: 
Kirby Book Company Pty Ltd., Cremorne, N.S.W. 2090 


COPYRIGHT: No part of this publication may be reproduced or transmitted in 
any form without prior written permission of the publisher. (©1974 


2 DOOR DELUXE COUPE 


National Library of Australia, card number 


ISBN 0 909703 11 6 
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A-2 VEHICLE IDENTIFICATION 


SERIAL NUMBERS AND IDENTIFICATION 
PLATES 


When ordering replacement parts it is essential that the 
vehicle be correctly indentified by quoting complete the 
type code, serial and engine numbers. 


In some cases it may be necessary to quote the 
transmission and/or rear axle code and serial number. 


TYPE CODE AND SERIAL NUMBERS 
This information will be found on the Compliance Plate. 


COMPLIANCE PLATE 
Fig. A-1 


THIS VEHICLE WAS MANUFACTURED BY 
LEYLAND MOTOR CORPORATION OF AUSTRALIA LTD. 
TO COMPLY WITH AUSTRALIAN DESIGN RULE Nos. 


1234526789 
10b 11 12 14 15 16 
18 20 21 22 24 25 26 
| MARINA 025 B4S2 Al7 1058 
‘) ii SEATING CAP 5 
THIS PLATE IS AFFIXED WITH THE APPROVAL OF THE 
AUSTRALIAN MOTOR VEHICLE CERTIFICATION BOARD 


The vehicle type, serial number, date of manufacture, 
seating capacity, and the number of Australian Design 
Rules incorporated in the vehicle are shown on this plate. 
It Is located under the bonnet, topside of the left-hand 
guard valance. 


EMISSION CONTROL 
Fig. A-2 


WARNING 
THE CARBURETTOR ON THIS VEHICLE HAS 
BEEN SET TO COMPLY WITH AUSTRALIAN 
VEHICLE EMISSION LEGISLATION. 


REFER TO YOUR DEALER FOR ADJUSTMENT. 


Particulars related to engine adjustment for emission 
control are found on a sticker situated alongside the 
Compliance Plate. 


PAINT IDENTIFICATION 
Fig. A-3 


LEYLAND AUTOMOTIVE FINISH 


REFINISH WITH:— 
ceyie BERGER 


DoRATS cv RVSTAL WHITE HM 5819 


A_ BERGER PAINTS PRODUCT 


Details of paint finish and colour are indicated on a 
pressure-sensitized sticker attached to the top side of the 
left-hand inner guard valance, adjacent to the 
Compliance Plate. 


ENGINE NUMBER 
Fig. A-4 
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Stamped into the metal on the right-hand side of the 
cylinder block just below the cylinder head joint face, 
adjacent to the distributor. 


TYRE DETAILS 
Fig. A-5 


MORRIS MARINA-DELUXE OR SUPER. SEDAN 
TYRE DATA OR COUPE 4 CYLINDER ONLY 


RIM PROFILE Bre ee ee 
TYRE SIZE ZR70H13 
wom] Front | 152KPa 22psi | 165 KPa 24psi | 165 kPa 24psi 
FULL 180 kPa 26psi 
me Cran 
2 ca 


TYRE LOAD RATING AT 
MAXIMUM INFLATION 408kg 900lbs.| 440 kg 970Ibs.} 440 kg 970 Ibs. 
PRESSURE 220kPa 32psi 


A sticker showing full details of size and relative pressure 
for tyres is attached to the top side of the right-hand 
guard valance, behind the battery. 
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PRESSURES 


REAR AXLE SERIAL NUMBER 
Fig. A-6 


Printed on a pressure-sensitized label positioned around 
the right-hand rear axle tube adjacent to the inner ‘U’ 
bolt. : 


VEHICLE IDENTIFICATION A-3 


TRANSMISSIONS — TYPE AND SERIAL NUMBERS 
Fig. A-7 


6 CYLINDER ENGINE 


4 CYLINDER ENGINE 


Manual (4 cylinder engine) stamped into the lower AUTOMATIC 
casting web on the left-hand side of the rear extension 4 AND 6 CYLINDER ENGINES 
housing, adjacent to the speedometer drive. 


Manual (6 cylinder engine) stamped onto a plate attached Automatic Transmission stamped onto a plate attached 
to the left-hand side of the rear extension housing. to the left-hand side of the main casing. 


BODY CODE NUMBERING SYSTEM 


The first three digits designate the model. The fourth digit is compliance status code, 
which may alter in accordance with Design Rule changes. The fifth and sixth digits 
denote the body type — the number of doors and style. Digit number seven indicates 
the quality level, the eighth digit the transmission type, and the last two indicate the 
engine capacity. 


A—MAN Compliance 
B—AUTO Status Code 


MODEL DESIGNATION 


025 = MARINA QUALITY LEVEL 
1 — Deluxe 
2— Super 


025 B,4S,1 A 26 


ENGINE CAPACITY 

14—E4 1.485 litre 
BODY TYPE fs - 2 salt it 
2S — 2 Door Saloon a : ttre 
4S — 4 Door Saloon 


TRANSMISSION TYPE 

A — 3 Speed Floor Shift Auto 

L — 3 Speed Floor Shift Manual 
M — 4 Speed Floor Shift Manual 


A-4 VEHICLE IDENTIFICATION 


150 — OHC 2 and 4 DOOR SALOONS 1.485 LITRES 


Se 


Floor Shift 4 Speed Manual 2 Door Deluxe 025A2S1M14 0000 
Floor Shift 4 Speed Manual 4 Door Deiuxe 025A4S1M14 
175 — OHC 2 and 4 DOOR SALOONS 


Engine Number 
Version Body or Car Prefix Serial 
’ Serial No. 


Floor Shift 4 Speed Manual 2 Door Deluxe 025A2S1M17 
0000 


Floor Shift 4 Speed Manual 2 Door Super 025A2S2M17 
262 — SIX 2 and 4 DOOR SALOONS 2.623 LITRES 


Floor Shift Automatic 2 Door Deluxe 025B2S1A17 
‘ Body or Car Engine Number : 
sath Serial No. Prefix Serial 


Floor Shift Automatic 2 Door Super 025B2S2A17 
Floor Shift 4 Speed Manual 4 Door Deluxe 025A4S1M17 
Floor Shift 4 Speed Manual 4 Door Super 025A4S2M17 
Floor Shift 3 Speed Manual 2 Door Deluxe 025A2S1L26 
Floor Shift 3 Speed Manual 2 Door Super 025A2S2L26 

2 Door Deluxe 025B2S1A26 

0000 

All model engine numbers run consecutively through 
the range. 


Engine Number 
Prefix Serial 


1408 1421 
1408 1421 


1.746 LITRES. 


Body or Car 
Serial No. 


Floor Shift Automatic 
Floor Shift Automatic 
Floor Shift 3 Speed Manual 
Floor Shift 3 Speed Manual 
Floor Shift Automatic 
Floor Shift Automatic 


Floor Shift Automatic 4 Door Deluxe 025B4S1A17 
Floor Shift Automatic 4 Door Super 025B4S2A17 
2 Door Super 025B2S2A26 
4 Door Deluxe 025A4S1L26 
4 Door Super 025A4S2L26 


4 Door Deluxe 025B4S1A26 
4 Door Super 025B4S2A26 


Car Serial Number Engine Serial Number 
Early models commenced numbering from 1001 for each 
derivative. From March 1974 numbering sequence ran 
consecutively for the whole range. 
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GENERAL DATA 


GENERAL DATA 


The following data is taken from the latest manufacturing specification and drawings 
available at the time of publication. The manufacturers reserve the right to vary their 
specifications with or without notice, and at such times and in such manner as they think 


fit. 


Major as well as minor changes may be involved in accordance with the 


manufacturers policy of constant product improvement. 


Where tolerances are not shown the figures quoted must be regarded as nominal. 


Whilst every effort is made to ensure the accuracy of information neither the 
Manufacturers nor the Distributor or Dealer, by any circumstances, shall be held liable 
for any inaccuracy or the consequences thereof. 
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Metric Units and Symbols 


Quantity 


Volume 


Volume (fluids) 


Volume (flow) 
Force 

Moment of force 
(Torque) 
Pressure 
Velocity 


Temperature 


Power 


Metric Unit 


millimetre 
centimetre 
metre 
kilometre 


grams 
kilogram 


square centimetres 
cubic centimetre 
cubic decimetre 
cubic metre 
millilitre 

litre 


litre 
litre/second 


Newton 
Newtonmetre 


kilopascal 
kilometres per hour 
Celsius Temperature 


kilowatt 


Symbol 


Approx. conversion factor 


1 in’ 

tt 

1 yd’ 

1 floz 

1 pt 

1.76 pt 

1 gal 

1 gal/sec 


ll 


4.45 1 Ibf 
0.11298 1 Ibf/in 
1.35582 1 Ibf/ft 


1 Ibf/in? 


5/9(°F-32) 


ENGINES: 
Type — symbol — basic 


Number of cylinders and valve operation 


Bore 

Stroke 

Cubic capacity 

Firing order 

Combustion chamber capacity 
Compression ratio 

Torque 

Maximum power (brake) 

RAC rating 

Engine idle speed — man. & auto. in ‘P’ 
Compression pressure — cranking (hot) 
Oversize bore — first 

Oversize bore — maximum 


CRANKSHAFT: 


Material and type 

Main journal diameter — standard 
Minimum permissible regrind diameter 
Crankpin journal diameter — standard 
Minimum permissible regrind diameter 
Maximum regrind diameter 
Crankshaft end float 

Crankpin width 


MAIN BEARINGS: 


Type and number 

Bearing material 

Bearing width 

Undersize bearings available 

Thrust washer thickness — standard 

Side clearance between thrust washers and 
crankshaft 

Thrust taken at 

Diametral clearance 

Tunnel bore diameter 


eo 


BIG END BEARINGS: 


Number and type 
Bearing material 
Bearing width 
Diametral clearance 
Undersize bearings 


CONNECTING RODS: 


Type 

Length between centres 

Side clearance — rod to crankshaft 
Small end bore diameter 

Big end bore diameter 

Width 


PISTONS: 


Type 
Clearance bottom of skirt 
Ovality — top of skirt 


Piston head capacity 


Gudgeon pin bore diameter 
Pistons — oversizes available 


Compression height — centre of gudgeon to 
top of piston 


PISTON RINGS: 


Number per piston 
Top ring type 
Second ring type 
Oil control ring type 
Width — top ring 

— second ring 
Groove clearance — top ring 

— second ring 
Ring gap fitted — top ring 
— second ring 


GUDGEON PINS: 


Type 

Fit in connecting rod (interference) 
Fit in piston (clearance) 

Outside diameter 


GENERAL DATA 
150-OHC Models 175-OHC Models 262-Six Models 


1408 Manual only 1719 Manual 1720 Auto. 2621 Manual 2620 Auto. 


4 Cylinder over-head camshaft with inverted bucket type tappets. 
6 Cylinder over-head camshaft with inverted bucket type tappets. 


76.2 mm (3.00 in) 76.2 mm (3.00 in) 76.2 mm (3.00 in) 
81.28 mm (3.20 in) 95.76 mm (3.77 in) 95.76 mm (3.77 in) 
1.485 litre (90.63 in*) 1.746 litre (106.6 in’) 2.623 litre (160.00 in’) 


1-3-4-2 1-3-4-2 1-5-3-6-2-4 
39.5 ml (2.42 in*) 39.5 ml (2.42 in’) 39.5 ml (2.42 in’) 
°8.6:1 8.6:1 9.0:1 


104 Nm (77 Ib.f.ft.) @ 2500 rpm 
46.2 kW (62 BHP) @ 5500 rpm 
14.4 hp 
650 rpm 
1142-1241 kPa (165-180 Ib.f.in.?) 
+0.254 mm (+ 0.010 in) 
+0.508 mm (+ 0.020 in) 


135 Nm (100 Ib.f.ft.) @ 3000 rpm 
58.2 kW (78 BHP) @ 4800 rpm 
14.4hp 
650 rpm 
1142-1241 kPa (165-180 Ib.f.in.?) 
+0.254 mm (+ 0.010 in) 
+0.508 mm (+ 0.020 in) 


192 Nm (145 Ib.f.ft.) @ 2000 rpm 
82 kW (110 BHP) @ 4500 rpm 
21.6 hp 
650 rpm 
1170-1290 kPa (170-187 Ib.f.in.?) 
+0.254 mm (+ 0.010 in) 
+0.508 mm (+ 0.020 in) 


Forged Steel counter balanced (150/175-OHC) — 5 main bearing journals (262-Six) — 7 main bearing journals 
60.353-60.371 mm (2.3761 -2.3768 in) 
59.337 mm (2.3361 in) 
47.643-47.661 mm (1.8757-1.8764 in) 
47.135-47.153 mm (1.8557-1.8564 in) 
47.389-47.407 mm (1.8657-1.8664 in) 
0.1524 mm (0.006 in) > 
22.50-22.55 mm (0.886-0.888 in) 


Replaceable thin wall shell type (150/175-OHC) 5 main bearings (262-Six) 7 main bearings 
Steel backed reticular tin aluminium 
20.60-20.85 mm (0.811-0.821 in) 
—0.254 mm (—0.010 in) —0.508 mm (—0.020 in) —0.7622 mm (—0.030 in) —1.016 mm (—0.040 in) 
2.31-2.36 mm (0.091-0.093 in) 


0.1524 mm (0.006 in) 
Intermediate rear main bearing (150/175-OHC) Centre main bearing (262-Six) 
0.023- 0.069 mm (0.0009-0.0027 in) 
64.008-64.021 mm (2.5200-2.5205 in) 


Replaceable thin wall shell type (150/175-OHC) 4 bearings (262-Six) 6 bearings 
Steel backed reticular tin aluminium 
16.8 mm (0.66 in) 
0.025-0.063 mm (0.001-0.0025 in) 
—0.254 mm (—0.010 in) —0.508 mm (—0.020 in) 


Horizontally split big end — interference fit small end 
148.03-148.13 mm (5.828-5.832 in) 
0.2 mm (0.008 in) 
20.60-20.612 mm (0.8110-0.8115 in) 
47.686-47.711 mm (1.8774+1.8784 in) 
16.8 mm (0.66 in) 


Aluminium alloy — solid skirt ‘W’ slotted 
0.020-0.033 mm (0.0008-0.0013 in) 
0.3048-0.3302 mm (0.012-0.013 in) 


2.6 + 0.2 ml (0.091 + 0.007 fl oz) 11.5 + 0.25 ml (0.404 + 0.009 fl oz) | 8.6 + 0.25 ml (0.302 + 0.009 fl oz) 


20.645-20.650 mm (0.8128-0.8130 in) 
0.254 mm (0.010 in) 0.508 mm (0.020 in) 


42.85-43.05 mm (1.687-1.695 in) 35.63-35.84 mm (1.403-1.411 in) 35.63-35.84 mm (1.403-1.411 in) 


3 
molybdenum torsional 
plain torsional 
circumferential expanding with top and bottom segments 
1.588 mm (0.0625 in) 
1.588 mm (0.0625 in) 
0.038 mm (0.0015 in) 
0.038 mm (0.0015 in) 
0.203-0.432 mm (0.008-0.017 in) 
0.203-0.432 mm (0.008-0.017 in) 


interference fit in connecting rod 

0.023-0.038 mm (0.0009-0.0015 in) 
0.0076-0.0152 mm (0.0003-0.0006 in) 
20.635-20.638 mm (0.8124-0.8125 in) 
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CAMSHAFT: 
Material Cast Iron (150-175-OHC) — 3 bearings (262-Six) — 4 bearings 
Journal diameter — first 49.200-49.213 mm (1.9370-1.9375 in) 
— second 49.995-50.008 mm (1.9683-1.9688 in) 
— third 50.787-50.800 mm (1.9995-2.000 in) 
— fourth ” 51.582-51.595 mm (2.0308-2.0313 in) (262-Six only) 
Diametral bearing clearance 0.0254-0.0508 mm (0.001-0.002 in) 
End float (maximum) 0.18 mm (0.007 in) 
Camshaft sprocket fit 0.0102-0.0508 mm (0.0004-0.002 in) clearance 
Chain pitch and number of pitches 9.50 mm (0.375 in) x 108 
Timing marks Hole in sprocket hub — groove in camshaft carrier 
TAPPETS: 
Material Forged Steel — hardened 
Type Inverted bucket : 
Outside diameter 30.129-30.145 mm (1.1862-1.1868 in) 
Clearance between tappet and bore 0.018-0.053 mm (0.0007-0.0021 in) 
Shim adjustment 2.03-2.59 mm (0.080-0.102 in) in 0.025 mm (0.001 in) increments 
VALVES: 
Head diameter — inlet (nominal) 38.10 mm (1.50 in) 
— exhaust (nominal) 30.91 mm (1.217 in) 
Stem diameter — inlet & exhaust (standard) 7.912-7.925 mm (0.3115-0.3120 in) 
— inlet & exhaust (oversize) 0.127 mm (0.005 in) 8.039-8.052 mm (0.3165-0.3170 in) 
0.381 mm (0.015in) 8.293-8.306 mm (0.3265-0.3270 in) 
Stem to guide clearance — inlet & exhaust 0.025-0.050 mm (0.001-0.002 in) 
Seat angle — inlet and exhaust 45.5° (cylinder head 45°) 
Valve seat width — inlet (nominal) 1.72 mm (0.068 in) 
— exhaust (nominal) 2.69 mm (0.106 in) 
Valve clearance — inlet 0.406 mm (0.016 in) Reset when any clearance has 
— exhaust 0.457 mm (0.018 in) closed to 0.229 mm (0.009 in) 
Valve timing — inlet opens 9° 4’B.T.D.C. 
— inlet closes 52° 56’ A.B.D.C. 
— exhaust opens 48° 56’ B.B.D.C. 
— exhaust closes 13° 4’ A.T.D.C. 
Valve lift — inlet & exhaust 9.14 mm (0.360 in) 


VALVE SPRINGS: 


Type Left hand — Single Wound 
Free length — inlet and exhaust ‘ 45.64 mm (1.797 in) 
Number of working coils — inlet & exhaust 5.50 

Fitted length — inlet and exhaust 34.92 mm (1.375 in) 
Load at fitted length 231N (52 Ib.f.) 
Length full lift — inlet & exhaust 25.78 mm (1.015 in) 


Load at full lift 427N (96 Ib.f.) 


VALVE GUIDES: 


Type Integral with cylinder head 
Inside diameter 7.950-7.962 mm (0.3130-0.3135 in) 
Distance spring seat to top of guide — inlet 28.20 mm (1.11 in) 

— exhaust 25.40 mm (1.00 in) 


ENGINE LUBRICATION SYSTEM: 


Oil pump — make Concentric 
— type Eccentric Rotor 
— relief valve Sealed Unit 
— relief valve opens 310 kPa (45 Ib.f.in.?) 
Oil filter — make Tecalemit 
— type Full flow sealed unit 
— by-pass valve open 48.2-68.8 kPa (7-10 Ib.f.in.?) 
dressure — normal running 276-310 kPa (40-45 Ib.f.in.2) @ 4000 engine rev/min 
— minimum idling 138.0 kPa (20 Ib.f.in.?) @ 650 engine rev/min 


iG SYSTEM: 

Type Pressurised. Impeller assisted — sealed unit with expansion tank 
Expansion tank cap — blow off pressure 89.57 kPa (13 Ib.f.in.?) 
Thermostat — type Western Thompson 

— crack open temperature 82°C (180°F) 

— fully open temperature 94°C (202°F) 
Water pump — type Centrifugal with sealed bearings 

— ratio to engine revs. 1.06:1 
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COOLING SYSTEM (CONT’D) 


Water pump/alternator — belt type V-wedge raw edge design V-wedge raw edge design 
Fan — type Moulded nylon — 8 blade — belt driven Moulded nylon — 4 blade — electric 
motor driven 
— diameter 304.80 mm (12.00 in) 292.10 mm (11.50 in) 
Thermal switch — make & type Otter Fanstat V60 
— switch on temperature 88°C (190° +4°F) maximum 
— switch off temperature 84°C (183° + 4°F) minimum 


FUEL SYSTEM: 
Carburetter — make SU Single HS4 SU Single HS6 SU Single HS6 
— type 20° semi-downdraught 20° semi-downdraught 20° semi-downdraught 
— choke diameter 38.10 mm (1.50 in) 44.45 mm (1.75 in) 44.45 mm (1.75 in) 
— needle type (standard) ABY BCK BCA 
— spring colour Yellow Red Green 
— damper oil SAE20 or 10/30 Multigrade 
— float level 4.76mm (0.1875 in) 
— idle speed (auto. trans. in ‘P’) 650 rev/min 
Air cleaner — type Moulded Plastic — Single Venturi (150/175-OHC) — Double Venturi (262-Six) 
— element Impregnated Paper 
Fuel pump — make & type Goss — Mechanical 
— delivery pressure 34.45 kPa (5 Ib.f.in.?) 
— delivery rate (maximum) 68 litre/hour (120 pt/hour) @ 6000 rev/min 
— push rod length 38.8-39.2 mm (1.55-1.56 in) 
— type of filler cap Non-Vented 


Recommended octane rating 
Maximum C.O. @ Idle - 


IGNITION SYSTEM: 


Coil Lucas ALA12 — oil filled Lucas ABA7 — oil filled 
Distributor Lucas 29D4 Lucas 29D6 
— contact point gap 0.36-0.41 mm (0.014-0.016 in) 0.36-0.41 mm. (0.014-0.016 in) 
— cam dwell angle 602 s=2° 36° + 2° 
— condenser capacity 0.18 — 0.25 mF 0.18-0.25 mF 


— test. data (decelerating rev/min) Dist. rev/min Degrees 


2250 12.50-14.50 


Dist. rev/min Degrees 
2250 8-10 


Dist. rev/min Degrees 
3000 8.50-10.50 


1900 12.50-14.50 1750 8-10 2750 8.50-10.50 
1400 9.50-11.50 1250 6- 8 2000 6.30- 8.30 
750 5.50- 7.50 750 4-6 1000 3.60- 5.60 
600 3-5 625 2- 4 625 2.50- 4.50 


y 425 0-2 450 O- 2 425 0- 2.00 
IGNITION SYSTEM (CONT’D) 375 haaanan 375 No advance 375 No advance 
ae i ° i © Hg(20inHg) 6° 
tor — vacuum advance 457.2 mmHg (18in Hg) 10 228.6mmHg(9inHg) 6 508 mmHg i : 
pee 355.5mmHg(14in Hg) 7° 203.2 mmHg (8inHg) 4° 431.8 mm Hg (17 in Hg) 6 
254 mmHg(10inHg) 5° 177.8mmHg(7inHg) 2° 381 mmHg (15 in Hg) 5° 
177.8mmHg( 7inHg) 2° 152.4mmHg(6inHg) 0° 254 mmHg(i0inHg) 2° 


127 mmHg( 5inHg) 0° 177.8mmHg( 7inHg) 0° 


Ignition timing (Stroboscopic) — with vacuum 


i 7° B.T.D.C. @ 550 rev/min ’ 10° B.T.D.C. @ 550 rev/min 
Bo ace Tei pee: NOY Champion N9Y 
— Gap 0.635 mm (0.025 in) 0.635 mm (0.025 in) 


FLYWHEEL AND DRIVE PLATE ASSEMBLIES: 


Number of teeth — ring gear 
Flywheel — outside diameter (11.61 6 in) : 332 mm (13.07 in) 
Ring gear — inside diameter (10.42 in) 312mm (12.28 in) 
Flywheel — run-out (assembled to crankshaft (0.002 in) max 0.08 mm (0.003 in) max 
on clutch face surface at 95.2 mm (3.75 in) 


radius) 

Flywheel — weight (19 Ib) 10.49 kg (22.9 Ib) 
— minimum thickness for 
reconditioning (1.28 in) 33 mm (1.30 in) 
CLUTCH: 

Make and type Repco — diaphragm spring Girling — diaphragm spring 
Driven plate lining material AMCO 3271 VEELOCK — ak 
Clamping load 4115N (925 Ib.f.) 8010N (18 |b. 9) 
Maximum variation in finger height 2.29 mm aa (0.090 in) 1.50 se — in) 
Release lever ratio — pedal to bearing 2 a2: 
Thrust bearing — type Ball bearing R.H.P. G/W 1.5075 R & M 6/W 1.5057 
Clutch diameter 191.5mm (7.54 in) 241.3 mm : (9.50 in) 
Number of damper springs 4 ps 
Number of splines 
Actuating mechanism eee eerie: 
Free travel at release lever i 
Clutch master cylinder bore size 15.87 mm (0.625 in) 15.87 mm (0.625 in) 
Stroke to release clutch 8.48 mm (0.334 in) 8.48 mm (0.334 in) 


Slave cylinder bore size 25.4 mm (1.00 in) 25.4 mm (1.00 in) 


CONVERTER: 
Type Borg Warner Model 35 Borg Warner Model 35 
Size 241.3 mm (9.50 in) 279.4 mm (11.00 in) w 
Converter torque multiplication (max.) 24 2A iF 


TRANSMISSIONS — MANUAL AND AUTOMATIC: 


Type 
Number of forwarc' gears 
Synchro: ie: 
Gear ratio: fourth or top 
third or intermediate 
second 
first or low 
reverse 
Overall ratios: fourth or top 
third or intermediate 
second 
first or low 
reverse 
Road speed per 1000 rev/min. fourth or top 
— third or intermediate 
— second 
— first or low 
— reverse 


GEARBOX — MANUAL: 


First motion shaft — bearing — shaft diameter 
— ball bearing diameter 
— needle roller bearing dia. 
— number of splines 


Mainshaft — centre bearing — shaft diameter 

— centre bearing — diameter 

— second & third gear end float on 
bush 

— second & third gear total end 
float on mainshaft 

— centre thrust washer — selective 
sizes and colour codes 


— mainshaft centre bearing to 
circlip clearance 

. — spacer washer — selective sizes 
and colour codes 


Mainshaft — synchronizer spring — dia. and 
number of coils 


— free length 
— fitted length 
— diameter of synchronizer balls 
— synchronizer spring — 
breakaway load 


REVERSE SHAFT AND GEAR: 
Shaft diameter 
Bush to reverse gear interference fit 
Bush to shaft — diametral clearance 
Fit of shaft in gearbox bore 


SELECTOR SHAFTS: 
Detent spring — fitted length 
— load to compress to fitted 
length 


GEARBOX MANUAL: 


TOLERANCES — 

First speed gear end float 
Second speed gear end float 
Third speed gear end float 
Mainshaft bearing end float 
Input shaft bearing end float 
Laygear end float 


SNAP RINGS — 

Mainshaft and input shaft 

Bearing snap ring thicknesses (selective to 
maintain bearing end float) 


Number of rollers in laygear bore 
Number of rollers in input shaft bore 
Laygear needle roller thrust washers 
Laygear thrust washers 


PROPELLER SHAFT: 


Type 
Diameter — front (external) 
— rear (external) 
Length between centres of universal joints 
Type of universal joints 


GENERAL DATA 
150-OHC Models 175-OHC Models 262-Six Models 


MANUAL 


12V 18V 18V 
4 4 3 
All forward gears 


All forward gears 
1.00:1 
1.43:1 
Qt 
3.41:1 
3.753 
3.89:1 
5.56:1 
8.20:1 
HS.2501 
14.58:1 
26.7 km/h 16.6 m/h 
18.68 km/h 11.6 m/h 
12.50 km/h 7.8 m/h 
7.80 km/h 4.85 m/h 
7.15 km/h 4.45 m/h 


All forward gears 
1.00:1 
1.31:1 
129274 
3.11:1 
3.42:1 
3.89:1 
5.00:1 
7.50:1 


1.00:1 
1.69:1 
2.95: 
3:67:41 


3.70:1 
6.25:1 

12.10:1 10.90:1 

13.30:1 AS: 5oal 
26.7 km/h 16.6 m/h 26.7 km/h 16.6 m/h | 29.30 km/h 18.3 m/h 29.30 km/h 18.3 m/h 
20.5 km/h 12.7 m/h 18.3 km/h 11.4 m/h | 17.34 km/h 10.77 m/h 20.18 km/h 12.6 m/h 
13.8 km/h 8.6 m/h - _ — 
8.5km/h5.3m/h 11.2 km/h 7.0 m/h 9.94km/h6.17m/h 12.28 km/h 7.66 m/h 
7.9km/h4.9m/h 12.8km/h 8.0 m/h 7.98 km/h 4.95m/h 14.02 km/h 8.75 m/h 


150 and 175-OHC 


25.4mm (1.00 in) 
O0.D. 63.50 mm (2.50 in) 

1.D. 16.00 mm (0.629 in) O.D. 21 mm (0.826 in) 
(12V) 20 (18V) 23 


25.4 mm 
O.D. 63.50 mm 


(1.00 in) 
(2.50 in) 
0.05-0.152 mm (0.002-0.006 in) 


0.101-0.250 mm (0.004-0.010 in) 


3.86-3.911 mm (0.152-0.154 in) plain 
3.396-4.013 mm (0.156-0.158 in) green 
4.09-4.140 mm (0.161-0.163 in) blue 
4.191-4.241 mm (0.165-0.167 in) orange 
0.00-0.05 mm (0.000-0.002 in) 


3.022-3.07 mm 
3.098-3.14 mm 
3.175-3.225 mm 
3.251-3.302 mm 


(0.119-0.121 in) plain 
(0.122-0.124 in) green 
(0.125-0.127 in) blue 
(0.128-0.130 in) orange 


First & Second gears 12.7 mm (0.50 in) x 5 coils 
Third & Fourth gears 19.05 mm (0.75 in) x 7 coils 
First & Second gears 8.98 mm (0.350 in): Third & Fourth gears 10.64 mm (0.419 in) 
First & Second gears 13.63 mm (0.537 in): Third & Fourth gears 13.97 mm (0.550 in) 
6.35 mm (0.250 in) 


84.5-88.9 N (19-20 Ib.f.) 


16.6370-16.6497 mm 
0.025-0.076 mm 
0.069-0.107 mm 
0.005-0.038 mm 


(0.6550-0.6555 in) 
(0.001-0.003 in) 

(0.0027-0.0042 in) 
(0.0002-0.0015 in) 


(0.75 in) 


(9 Ib.f.) 


0.15-0.48 mm (0.006-0.019 in) 

0.15-0.48 mm (0.006-0.019 in) 
N/A 

0.00-0.10 mm (0.00-0.004 in) 

0.00-0.10 mm (0.00-0.004 in) 

0.15-0.46 mm (0.006-0.018 in) 


2.18-2.23 mm 
2.26-2.31 mm 


(0.086-0.088 in) 
(0.089-0.091 in) 
2.34-2.39 mm (0.092-0.094 in) 
2.41-2.46 mm (0.095-0.097 in) 
Three sets of 22 

15 

5 

1 front 2 rear 


150-OHC Models 175-OHC Models 262-Six Models 


One piece tubular with front spline joint 
69.85 mm (2.75 in) 


Front and rear tubular with centre bearing & rear spline joint 
Manual — 76.20 mm (3.00 in) Automatic — 66.8 mm (2.63 in) 
51.00 mm (2.00 in) 

Front — 649 mm (25.56in) Rear — 754 mm (29.70 in) 
G.K.N. Needle rollers 


1143 mm (45.00 in) 
Repco Needle rollers 


v 
oo 
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REAR AXLE: 


Type 
Ratio 
Backlash crown wheel to pinion 
Bearing pre-load 
New bearings — differential 
— hypoid pinion 


Used bearings — differential 
— hypoid pinion 
— hypoid pinion 


Run out of: 


— differential case, hypoid gear mating face 
— hypoid gear rear face — gear assembled 
— side bearings — shim washer thickness 


Pinion head shim washer thickness 
Pinion bearing adjusting shims 
Pinion pre-load 


Axle shaft length — right hand 
— left hand 


STEERING: 


Type 

Steering wheel turns — lock to lock 
Steering wheel diameter 

Rack damper setting 


FRONT SUSPENSION: 


Type 
Torsion bar — overall length 
— adjustment 
— identification — right hand 
— left hand 


Trim height — kerb weight. Centre of wheel to 


underside of wheel arch 
Shock absorbers 


Camber angle — unladen 
Caster angle — unladen 

King pin (swivel hub) inclination 
Track toe-in (unladen) 

Turning circle between kerbs 
Lock angle of outer front wheel 
Lock angle of inner front wheel 
Wheel bearing end float 


REAR SUSPENSION: 


Type 

Spring — number of leaves 
— length 
— width 


— thickness of leaves 
— camber — free 
— camber — laden 
Radius rod 
Shock absorbers 


BRAKES: 


Make and type 
Type — front 
— rear 
Disc — diameter 
— thickness 


— permissible runout (assembled on 
suspension) 
— face, maximum regrind 
— total pad area (four pads) 
Minimum pad thickness 
Disc pad material 
Drum diameter 
surface width 
Rear brake lining material 
Brake lining area — four brake shoes 
Master cylinder — bore diameter 
— stroke (maximum) 
Caliper bore diameter 
Rear wheel cylinder bore diameter 
Brake fluid specification 
Handbrake 
Handbrake cables 


GENERAL DATA 


150-OHC Models 175-OHC Models 262-Six Models 


BW Model 68 Hypoid semi floating — 2 piece 
3.89:1 
0.1016-0.1524 (0.004-0.006 in) 


1.13-2.82 Nm (10-25 Ib.f.in.) without axles or pinion 
1.69-2.82 Nm (15-25 Ib.f.in.) with oil seal 
1.13-2.26 Nm (10-20 Ib.f.in.) without oil seal 
0.56-1.42 Nm (5-12.50 Ib.f.in.) without axles or pinion 
0.56-1.13 Nm (5-10 Ib.f.in.) with oil seal 


0.025 mm (0.001 in) max 
0.076 mm (0.003 in) max 
5.956-6.871 mm (0.2345-0.2705 in) in 
0.05 mm (0.002 in) increments plus 
6.35-7.11 mm (0.250-0.280 in) in 
0.20 mm (0.008 in) increments 
4.547-5.105 mm (0.179-0.201 in) in 
0.025 mm (0.001 in) increments 
1.88-2.67 mm (0.074-0.105 in) in 
0.025 mm (0.001 in) increments 
1.69-3.38 Nm (15-30 Ib.f.in.) 
716.28 mm (28.20 in) 
644.65 mm (25.38 in) 
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BW Model 68/70 Hypoid semi floating — 1 piece (Salisbury) 
3: (0:1 
0.1016-0.1524 mm (0.004-0.006 in) 


1.13-2.82 Nm (10-25 Ib.f.in.) without axles or pinion 
1.69-3.38 Nm (15-30 lb.f.in.) with oil seal 
1.69-2.82 Nm (15-25 lb.f.in.) without oil seal 
0.56-1.42 Nm (5-12.50 Ib.f.in.) without axle or pinion 
0.85-1.69 Nm (7.50-15 Ib.f.in.) with oil seal 
0.85-1.41 Nm (7.50-12.50 Ib.f.in.) without oil seal 


0.0508 mm (0.002 in) max 
0.1270 mm (0.005 in) max 
6.4643-7.2303 mm (0.2545-0.2845 in) in 
0.0508 mm (0.002 in) increments plus 
2.0487-2.6837 mm (0.0805-0.1005 in) 
in 0.0508 mm (0.002 in) increments 


1.8542-2.6924 mm (0.073-0.106 in) 
in 0.0254 mm (0.001 in) increments 
1.69-3.38 Nm (15-30 Ib.f.in.) 
699.77 mm (27.55 in) 
658.11 mm (25.91 in) 


Rack and Pinion 


381 mm 


3.84 


(15 in) 


Spring loaded 


Independent with handed torsion bars 
954 mm (37.56 in) 
By Vernier bracket and bolt assembly on centre crossmember 


Green (150/175-OHC) 
Yellow (150/175-OHC) 


371 mm 


Brown (262-Six) 
Purple (262-Six) 


(14.60 in) 


Armstrong York — lever arm type 


0° Nominal 
+ 2° Nominal 
8.5° Nominal 


1.58 mm 
10.0m 


0.025-0.127 mm 


(0.0625 in) 
(33.0 ft) 


33° 40’ 
38° 30’ 


(0.001-0.005 in) No pre-load 


Semi-elliptic 
Three 
1168.2 + 0.30 mm (46 + 0.12 in) between eyes with spring flat 
51mm (2.00 in) 
6.65 mm (0.262 in) 
146.7 mm (5.78 in) 
54.10 mm (2.13 in) at 1624 N (365 Ib.f.) 
1-Right hand — Rear axle housing (150/175-OHC) 2-Right & Left hand — Rear axle housing (262-Six) 
Armstrong York Telescopic 


‘Girlock’ Hydraulic — front and rear 
Disc with opposed pistons 
Drum — self adjusting 
248.92 mm (9.80 in) 

9.65 mm (0.38 in) 


0.152 mm (0.006 in) @ 121.7 mm (4.79 in) radius 
0.635 mm (0.025 in) 
160 cm? (24.88 in?) 
1.52 mm (0.06 in) 
‘Bendix’ BM78 
203.2 mm (8.00 in) 
43.60-44.00 mm (1.72-1.74 in) 
‘Bendix’ BM79 
243.80 cm? (37.80 in? ) 
19 mm (0.75 in) (150-OHC) 22.2 mm (0.875 in) (175-OHC & 262-Six) 
36.32 mm (1.43 in) 
53.30 mm (2.10 in) 
19mm (0.75 in) 
Leyland Australia HBF6 
On floor at centre line of car 
Polyethylene lined — no lubrication required 
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GENERAL DATA 


150-OHC Models 175-OHC Models 262-Six Models 


BRAKE SERVO UNIT: 


Make and Type 
Diameter 
Ratio 


ELECTRICAL: 


System 
Polarity 
Battery 
Capacity 


12V 
Negative earth 
9 Plate 
46 amp/hr @ 20 hour rate 


Alternator — type 
— maximum output 
— cut in speed 
— resistance of rotor windings 
— resistance of field windings 
— slip ring brushes length (new) 
— voltage regulator — part of 

alternator 


15 ACR-2D 
28 amps @ 13.5V nominal 
550 engine rev/min 
3.5 ohms + 5% per phase @ 20°C 
0.198 ohms + 5% per phase @ 20°C 
12.70 mm (0.50 in) 


(13ATR) Transistorised unit — non adjustable 


Starter motor — make Lucas M35 AK 
— type Inertia 
— lock torque 10.8 Nm (8 Ib.f.ft.) minimum 


— current draw 

— terminal voltage 

— running torque @ 1000 rev/min 
— brushes — length 

— brushes — spring tension 


320 amp 
7.75 Volt 
6.7 Nm (5 Ib.f.ft.) minimum 
15.9 mm (0.625 in) 
8.4N (1.89 Ib.f.) 


Wiper motor — type 
— drive to wheel boxes 
— armature end float 
— running current 
— resistance — armature windings 
— field windings 
Windscreen washer — type 
Horns — type 
— current consumption — maximum 
Clock (time piece) — make 
Lamps — head 


0.203-0.034 mm 


12V 
— side 12V 
— stop and tail 12V 


Lamps — number plate 12V 
— ignition warning 12V 
— direction indicator 12V 
— oil pressure warning — 12V 
— main beam warning ~ 12V 
— panel illumination 12V 
— roof 12V 
— direction indicators (front) 12V 


(rear including 
reverse) 12V 
Fuses — circuit 

— number and rating 


Two — 35 amp One — 10 amp 


WHEELS: 
Type Pressed steel disc and Rostyle 
Size 13 x 4.50 J and 13 x 5.5 JJ 
Stud P.C.D. 108 mm (4.25 in) 
TYRES: 


Cross ply (standard) 


Pressure — front & rear (normal) 
— front (full load) 
— rear (full load) 


152 kPa 
165 kPa 
180 kPa 


Radial ply (optional) 
165 kPa 


180 kPa 
192 kPa 


Pressure — front & rear (normal) 
— front (full load) 
— rear (full load) 


CAPACITIES: 
Engine oil — including filter 3.50 litres (6.11 pts) 
Filter 0.77 litre (1.36 pts) 
Transmission oil — manual 1.00 litre (1.75 pts) 
— automatic (refill) 4.43 litres (6.80 pts) 
Rear axle oil 1.00 litre (1.75 pts) 
Steering rack 0.188 litre (0.333 pts) 
Cooling system — including heater 6.25 litres (11.00 pts) 
Fuel tank 54.6 litres (12 gals) 
DIMENSIONS: 
Track — front (Deluxe) 1332 mm (52.46 in) 1332 mm 


1332 mm 


(Super) 
— rear (Deluxe) 1340 mm (52.75 in) 1340 mm 


1.5 amp normal speed — 
0.23 ohms — 35 ohms @ 16°C (60°F) 
Permag 
Tudor — Twin jets 
R.V.B.2000 (Deluxe models one horn, Super models two horns) 
4 amps 
‘Jeco’ (Super models only) 
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Girlock FD40 
177.8mm (7.0 in) 
2.4:1 


15 ACR-3D 
35 amps @ 14.2V nominal 
550 engine rev/min 
3.5 ohms + 5% per phase @ 20°C 
0.198 ohms + 5% per phase @ 20°C 
12.70 mm (0.50 in) 


(13ATR) Transistorised unit 
— non adjustable 


Lucas M40 15AK 
Pre-engaged 
20 Nm (15 Ib.f.ft.) min 
430 amp 
7 Volt 
9.5 Nm (7 Ib.f.ft.) min 
9.5 mm (0.375 in) 
8.9N (2.0 Ib.f.) 


Lucas 12W — Twin speed 
Rack and Pinion 


(0.008-0.012 in) 
2 amp high speed 


75/50W 
6W 
6/21W 


21/21W 


Side/Tail and Panel lamps. Ignition controlled accessories. 


(Spare — Two — 35 amp) 


Pressed steel disc and Rostyle 
13x 5.0J and 13x 5.5 JJ 
108 mm (4.25 in) 


(22 Ib.f.in.2) 
(24 Ib.f.in.2) 
(26 Ib.f.in.?) 


165SR-13 


(24 Ib.f.in.2) 
(26 Ib.f.in.2) 
(28 Ib.f.in.2) 


4.75 litres 

0.77 litre 
1.70 litres 
4.43 litres 

1.00 litre 
0.188 litre 
9.10 litres 
54.6 litres 


(8.36 pts) 
(1.36 pts) 
(2.97 pts) 
(6.80 pts) 
(1.75 pts) 
(0.333 pts) 
(16.00 pts) 
(12 gals) 


1332 mm 
1327 mm 
1333 mm 


(52.46 in) 
(52.46 in) 
(52.75 in) 


(52.46 in) 
(52.26 in) 
(52.49 in) 
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150-OHC Models 175-OHC Models 262-Six Models 


DIMENSIONS (CONT’D) 
Track — rear (Super) 


Turning circle between kerbs 
Wheel base 


Overall height — 2 door 
‘ — 4door 


Overall width — 2 door (Deluxe) 
— 2 door (Super) 
— 4 door (Deluxe) 
— 4 door (Super) 


Overall length — 2 door 
— 4door 


Ground clearance 


Approach angle 
Departure angle 
Ramp break over angle 


WEIGHTS: 
Registration (includes 9.1 litres (2 gals.) fuel) 

— 2 door manual (Deluxe) 
— 2 door auto (Deluxe) 
— 4 door manual (Deluxe) 
— 4door auto (Deluxe) 
— 2 door manual (Super) 
— 2 door auto (Super) 
— 4door manual (Super) 
— 4door auto (Super) 


Power unit — dry (with manual gearbox) 
Gearbox — dry (manual) 
— dry (automatic) 
Hauling — maximum (subject to local traffic 
regulations) 
Roof rack — maximum load 
Trailer hitch — (maximum) 
Vehicle loading — maximum 


Luggage capacity — 2 door 
— 4door 


Nm 


47.4 
81.3 
21.0 
47.4 
8.13 


ENGINE: 

OililterAGaewmBOlt acai cc a cocpeveeesesecersey stat tes 
Cylinder Head Bolts 
Cam Carrier to Cylinder Head ................... 
Camshaft Sprocket ........... Cena eae eet Ee 
Camshaft Cover 
Thermo Housing to Cylinder Head water outlet 
elbow 


10.8 to 13.5 


Manifold to Cylinder Head (bolts and nuts) .......... 24.4 to 27.0 
CCE SS LRIST ISU Te ae 8.13 to 10.8 
Water Pump Set Screws. ...............0:c ccc teeees 24.4 to 27.0 
PUNIOVICWALCEIDUIMP) fo i.ccec sinc. cesc sets scennn et eoemessemnmees 24.4 

FeO MPU IIONMS 2.ch el cetiatl saipenpsccosdeanseeesovreperens 20.3 to 24.4 
Grankshanhieulley Bolt. occciss-csiessncssvoweneeeneet 81.3 to 95 
Timing Chain guide strips 

Timing Cover LPN a Par nee MIRC Ce PON TO 24.4 to 27.0 
Pivot Pin 

PHOMMCOVEMDOIS heat. la. itenee-.-naseeacuacrthicscnctsGncpoes 27 

BVIGO MICU RUILS feorc ss iect rea ena ena Mont aac atonetat 42.0 to 47.4 


95 

81.3 to 88.0 
8.13 to 10.8 
27.0 to 33.8 


Main Bearing bolts 
FAN MOO DOM Sree 2 cerca cs spen cy cacta tata scicrmsconteeerets 
Oiljoump mounting bolt 4" UNG —.......2... 
Oil pump mounting bolt %’’ UNF «0.2.00. 
Oil Reservoir %4’’ UNF Bolts (6 cyl. pressed 
StS e ry We i rk PRIMAL Aone inherent e 
Oil Reservoir No. 10 Bolts (6 cyl. pressed 

steel) 
Oil Reservoir %'’ UNF Bolts (4 cyl. alloy) .............. 


3.4 


A? 
8.1 to 10.8 


Oil Reservoir Drain Plug (6 cyl.) ......0..... ee 16.26 to 20.3 
Oil Reservoir Drain Plug (4 cyl.) ........... cee 27.0 to 33.8 
MANUAL TRANSMISSION: 

Extension Housing Bolts ............00....c es 54 to 61 
Transmission Cover retaining bolts ..................... 10.8 to 16 
Bearingaretaliming) DOMMS 2k. ac. . acccccseeentegpeieeeeeee 27 to 34 
Operating Lever retaining bolts .................. 27 to 34 
BYR AG era cata c ro eiceca oss sac saxezsayieds He <weawee sari sdeec 27 to 40.6 
ull ee'l 2D [eee aaa oer ae ee ere ees oer eer 


Case to Clutch Housing Bolts 
Speedo Drive Pinion Retaining Screw 
Reversing Light Switch (maximum) 


AUTOMATIC TRANSMISSION: 
Drive Plate to Crankshaft .00.............0000 ccs 
Converter to Drive Plate bolts 200.000.000.000... 
Converter Housing to Transmission case 
Extension Housing to Transmission case 
Oil Pan to Transmission Case .....................00.006. 
Front Servo to Transmission Case 


67.8 to 74.5 
47.4 

19.0 to 24.4 
19.0 to 24.4 
13.5 to 17.6 
13.5 to 20.3 


GENERAL DATA 


1635 mm 


1640 mm 


1340 mm (52.75 in) 


10m 
2438 mm 


(33.0 ft) 
(96.0 in) 


1369 mm 
1382 mm 


(53.89 in) 
(54.44 in) 
(64.36 in) 1635 mm 
1641 mm 
1640 mm 
1646 mm 


(64.56 in) 


4159 mm 
4235 mm 


(163.74 in) 
(166.74 in) 


120 mm (4.75 in) 


20:55 
F782 
1627 


(1953 Ib) (1953 Ib) 


(1991 Ib) 
(1987 Ib) 
(2024 Ib) 
(2017 Ib) 
(2055 Ib) 
(2044 Ib) 
(2052 Ib) 


(380 Ib) 
(46.5 Ib) 
(105 Ib) 


Registration weight of the vehicle 
40 kg (90 Ib) 
35-45 kg (75-100 Ib) 
396 kg (875 Ib) 


(1987 Ib) 


(380 Ib) 
(46.5 Ib) 


(11.30 ft?) 
(12.0 ft?) 


TORQUE WRENCH SETTINGS 


Ib. f. ft. 


35 
60 
20 
35 
6 


8 to 10 
18 to 20 
6 to 8 
18 to 20 
18 
15to 18 
60 to 70 


18 to 20 


20 to 25 


30 Ib.f.in. 


15 Ib.f.in. 


6 to 8 
12to 15 
20 to 25 


40 to 45 
8 to 12 
20 to 25 
20 to 25 
20 to 30 
20 to 30 
20 to 25 
50 

12.5 


50 to 55 
35 

14to 18 
14to 18 
10 to 13 
10 to 15 


Governor: 
Governor body to sleeve 


Band Adjustment: 
Front Servo Adjusting Screw Locknut 


Special Threaded Parts: 


Line Pressure Check Point 
Oil Pan Drain Plug 


Oil connection to transmission case 
Centre Support Bolt to Strut Locknut 


PROPELLER SHAFT: 


Flange Retaining Bolt Nuts 
REAR AXLE: 


Bearing Cap Bolts 
Rear Cover Bolts 

Filler Plug 
Pinion Nut 
Breather 
Wheel Nuts 


STEERING: 
Rack Clamp Bracket — Nuts 5/16” 
Tie Rod Ball Pin Nuts %” 


Pinion pre-load 
Rack Yoke cover bolts 
Tie Rod Housing Locknut 
Tie rod ball spheres pre-load 
Steering Column Mounting Bolts 5/16” 
Flexible Joint Coupling bolts 5/16” 
Steering Column Lock shear screw 


Tie rod locknuts %2"’ 


FRONT SUSPENSION: 


Eyebolt nut 


Governor Plate to Governor Body ................ 


Rear Servo Adjusting Screw Locknut .......... 


Manual Control Shaft Locknut ...................... 


Rotary Inhibitor Switch to Transmission Case .... 
Kickdown cable to transmission case .......... 


Driven Shaft Nuti(4:eVyll). 0.2.5 eects 


Centre Bearing Mounting Screws (4 cyl.) .... 


Grown Wheel. Bolts ......c2..<--e ee 


Flexible Joint pinch bolt nut ........................ 
Pinion end cover retaining bolt .................. 


Steering Wheel: mute tec... 0.0.0.0... ccc 


Ball Pin retaining locknut .................0.00000.. 


Shock Absorber Retaining nuts .................... 
Taemod ferkaouite ek. ee ees 


vi-d 


1328 mm (52.35 in) 


1380 mm 
1394 mm 


(54.35 in) 
~ (54.90 in) 


(64.36 in) 
(64.61 in) 
(64.56 in) 
(64.81 in) 


127mm (5.00 in) 


20:53) 
18.3° 
16:62 


955 kg 
966 kg 
970 kg 
981 kg 
984 kg 
995 kg 
997 kg 
1008 kg 


(2106 Ib) 
(2130 Ib) 
(2139 Ib) 
(2163 Ib) 
(2170 Ib) 
(2194 Ib) 
(2197 Ib) 
(2221 Ib) 


(474.62 Ib) 
(90 Ib) 
(120.5 Ib) 


(10.8 ft9) 
(11.6 ft?) 


i 


Nm 


5.4 to 9.5 
2.3 to 3.4 


Ib. f. ft. 


4to7 
dcsttO2.0 


20.3 to 27.0 
33.8 to 40.6 


15 to 20 
25 to 30 


Aootonla 
5.4 to 6.8 
13.5 to 19 
2.3 to 3.4 
12.2 to 16.26 
14.9 to 20.3 
20.3 to 27.0 
54.2 to 67.8 


10 to 12.5 
4to5 

10 to 14 
17:10 25 
9to 12 
11 to 15 
15 to 20 
40 to 50 


29.8 
38 


22 
28 


54.2 to 67.8 
47.4 to 61 
23.0 to 29.8 
23.0 to 31.18 
326 to 380 
10.8 to 16.26 
81.3 


40 to 50 
35 to 45 
17 to 22 
17 to 23 
240 to 280 
8 to 12 

60 


24.4 to 27.0 
27.0 to 32.5 
20.4 to 27.0 
20.4 to 24.4 
1.36 to 1.58 
20.4 to 24.4 
44.6 to 50 
3.62 to 4.18 
19 to 24.4 
24.4 to 27.0 
14.1 

43.3 to 50 
54.2 to 61 


18 to 20 

20 to 24 

15 to 20 

15to 18 

12 to 14 Ib.f.in. 
15 to 18 

33 to 37 

32 to 52 Ib.f.in. 
14to 18 

18 to 20 

19 

32 to 37 

40 to 45 


95 to 108 
67.8 

40.6 to 47.4 
54.2 to 61 


70 to 80 
50 

30 to 35 
40 to 45 
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C-2 MAINTENANCE SCHEDULE AND LUBRICANTS 


AFTER SALE FREE SERVICE 
(1500 km/1000 miles) 
Prior to delivery of the new vehicle, a comprehensive 
pre-delivery service is carried out and following this, an 


after sale service is recommended at or before 1500 
km (1000 miles). 


LUBRICATING OILS 


The engine lubricating oil is carried in a reservoir or 
sump mounted below the crankcase. 


Manual transmissions require full lubrication and 
corrosion protection but the lubricant must not inhibit 
the action of the synchromesh or produce excessive 
foaming. 


In the automatic transmission, the oil has to perform 
the functions of transmitting power in the torque 
converter and of operating the hydraulic control 
system. 


The preceding paragraphs emphasise the need for 
using oils to the correct specification only and for 
changing at recommended intervals. 


Fig. C-1 


6 CYLINDER ENGINE 


1 ENGINE OIL LEVEL 
2 ENGINE OIL FILLER 


3 CARBURETTER OIL LEVEL 
4 AUTOMATIC TRANSMISSION LEVEL 


NOTE: 4 CYLINDER ENGINE LOCATIONS ARE IDENTICAL 


Engine oils are called upon to perform the important 
functions of cooling the cylinder wall, pistons and 
bearing surfaces as well as sealing against high 
pressure gases at the piston rings. In addition, the 
retention of an effective oil film to separate fast moving 
metal surfaces is an obvious necessity. Resistance to 
oxidation at high operating temperatures and the 
maintaining of correct viscosity under a wide range of 
conditions are important factors. 


After a period of use, oils tend to deteriorate due to 
contamination by the products of combustion, water, 
acids, unburnt fuel and metallic and dust particles. 


Deterioration also occurs as a result of oxidation which 
tends to form sludge or varnish. 


ENGINE OIL 
Oil Level 


Maintaining the correct oil level is very important. The oil 


‘level indicator (dipstick) is located on the right hand side 


of the engine forward of the starter motor and is marked 
as shown in the illustrations. The oil level must be 
maintained between the two markings. Do not fill above 
the upper mark or allow the level to fall below the lower 
mark. s 


Too much oil can cause frothing and excessive splash on 
to the cylinder walls which the piston rings cannot 
control. Correct reading cannot be obtained immediately 
after stopping the engine, such as when purchasing 
petrol at a service station. In these circumstances oil will 
be suspended in the upper regions of the hot engine. 


a 3 
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Dipstick readings must be taken with the vehicle standing 
on level ground. 


NOTE: It is important when replacing the dipstick that it 
be pushed home fully so that it forms part of 
the sealed breathing system and eliminates 
dust entry into the power unit. 


Oil Changing 


The engine oil should be changed every 10,000 km (6000 
miles) or 6 months whichever is the earlier, under normal 
operating conditions. More arduous operation such as 
stop-start running, slow heavy traffic or very dusty 
atmospheres demand more frequent oil changes. The 
advice of the Leyland Dealer should be taken on this 
aspect. 


Fig. C-2 
1 ENGINE OIL DRAIN PLUG 


2 ENGINE OIL FILTER 


Draining the Oil 


The drain plug is located on the right hand side, rear of 
the sump. The drain plug (4 cylinder models only) has a 
magnetised section that will collect small magnetic 
particles during the period between oil changes. These 
particles must be removed at the time of oil changing. 


Oil Filter 


The oil filter should be changed every 10,000 km (6000 
miles). The oil filter is a full flow, throw away canister 
assembly screwed onto the left hand side front of the 
cylinder block. To renew the filter assembly, unscrew the 


canister (anti-clockwise) from the base using a universal , 


removing and replacing tool. The new assembly 
incorporates two sealing rings which should be 
lubricated with engine oil prior to fitting. Screw on the 
canister by hand until the seals contact the base plate. 
Mark the position of the canister and tighten a further % 
turn using the tool. Check for oil leaks immediately the 
engine is started. 


Should the oil filter be changed at some time when the 
engine oil is not changed, it will be necessary to add 
approximately 0.6 litre (1 pint) of oil to the crankcase of 
the engine. 


TRANSMISSION OILS 


Synchromesh Gearbox (4 cylinder) 


The drain plug is located on the underside and 
approximately centre of the casing. The combined oil 
level and filler plug is situated on the right hand side of 
the forward end of the gearbox. 


Fig. C-3 


SYNCHROMESH GEARBOX (4 CYLINDER) 


1 OIL DRAIN PLUG 2 OIL FILLER/LEVEL PLUG 


Synchromesh Gearbox (6 cylinder) 
Both the drain and filler/level plugs are located on the 
left hand side of the gearbox. 


The correct level of oil is to the lowest extremity of the 
filler/level plug aperture. Allow sufficient time for any 
surplus oil to run out before replacing the plug. 


NOTE: Under normal operating conditions it is not 
necessary to change the Synchromesh 
Gearbox lubricating oil. 


SYNCHROMESH GEARBOX (6 CYLINDER) 
1 OIL DRAIN PLUG 


2 OIL FILLER/LEVEL PLUG 
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Automatic Transmission 


Under normal operating conditions it is not necessary to 
change the fluid in the transmission. The fluid level 
should be checked every 10,000 km (6000 miles), using 
the following procedure: 


1. Start and run the engine. With the footbrake firfnly 
applied pass the selector through the complete 
range to ensure that the transmission is fully 
primed. 


2 Place transmission into the ‘P’ (Park) position and 
apply handbrake. 


3 Switch off engine. 


4 Wipe dipstick with clean non-fluffy cloth and dip 
immediately. 


5 After topping up, repeat steps 1 to 4. 


NOTE: If the transmission is subjected to severe 
operation, such as heavy caravan towing over 
mountainous terrain in high ambient 
temperatures, it is recommended that the fluid 
be changed every 20,000 km (12,000 miles) or 
12 months. 


CAUTION: When topping up use only a recommended 
automatic transmission fluid. Observe 
scrupulous cleanliness. DO NOT OVERFILL. 


Fig. C-5 


AUTOMATIC GEARBOX FILLER PLUG 


Rear Axle 


Under normal operating conditions it is not necessary to 
change the lubricating oil. The level should be checked 
every 10,000 km (6000 miles). 


The vehicle must be standing on level ground. The 
correct level is when the oil is level with the BOTTOM of 
the plug aperture. Allow sufficient time for any surplus oil 
to run out before replacing the plug. 


Fig. C-6 


OIL LEVEL PLUG — REAR AXLE 


GREASE POINTS 
There are five grease points which require regular 
attention, four on the front suspension (two each side) 
and one on the front universal joint (4 cylinder vehicles 


Fig. C-7 
FRONT SUSPENSION LUBRICATION POINT 
only). The suspension greasers are located at the top 


of the swivel pins and the outer end of the lower links. 
These points are greased every 5000 km (3000 miles). 


Fig. C-8 


PROPSHAFT UNIVERSAL JOINT 
LUBRICATION POINT 
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RECOMMENDED LUBRICANTS 


General 


Lubricants for engines, synchromesh transmission and 
rear axles are not listed under brand names due to the 
complexity of companies throughout the world. 


To establish a recommendation suitable for all brands, 
the main lubricants listed are specified by SAE and API 
ratings. 


These lubricants are recommended for Australian 
production vehicles and must be used. 


Oil additives must not be used in any circumstances in 
automatic transmissions, synchromesh transmissions or 
rear axles, and are not normally necessary or desirable in 
the engine oil. 


Brake Fluid 


i At all times use the recommended brake fluid — 
Leyland Australia specification HBF6. 


2 Never leave brake fluid in unsealed containers as it 
will absorb moisture from the atmosphere. If used 
in this condition, corrosion of operating parts will 
result. In addition there would be a reduction of the 
fluid’s boiling point which could cause brake 
failure. 


3 Fluid drained from the system or used for 
bleeding is best discarded. 


4 The necessity for absolute cleanliness cannot be 
over-emphasised. 


5 Brake fluid should be changed completely every 
30,000 km (18,000 miles) or 18 months whichever 
is the sooner. 


Cooling System 


Coolant Inhibitor — It is essential to use a high quality 
chemical inhibitor in the coolant to obviate the formation 
of rust and corrosive deposits in the system. To avoid 
damage to the engine, the recommended mixture of 
inhibitor and water must be used — refer Recommended 
Lubricants Chart and GENERAL DATA. 


NOTE: Soluble oil types of additives must NOT be used. 


CAUTION: The inhibitor and solution are toxic and must 
not be consumed under any circumstances. 


Anti-Freeze Fluid — When a vehicle is operating in 
conditions where the prevailing ambient temperatures 
are below freezing, an anti-freeze solution must be added 
to the coolant. This should conform to the specifications 
in Recommended Lubricants Chart and GENERAL 
DATA. 


NOTE: When anti-freeze solution is not required, the 
system should be drained and thoroughly 
flushed as soon as possible, then filled with the 
approved inhivitor solution. 


Fig. C-9 


VEHICLE RAISING AND SUPPORTING LOCATIONS 


Vehicle Raising and Supporting Locations 


It is important that the vehicle be raised and supported at 
the locations shown. If the vehicle is raised using a single 
post contact hoist, the front adjustable lifting pads should 
contact the front chassis member at a point in line with 
the front edge of the front door. 


The rear pads should contact the short crossmember 
between the front of the rear spring support and the 
outside edge of the body. When raising the vehicle by 
means of a floor jack using the same contact points, a 
suitable pad should be used giving large contact area. 


Failure to comply with these precautions could result in 
damage to the vehicle. 
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RECOMMENDED LUBRICANTS CHART 


Multigrades 
The use of SAE10/30, SAE10/40 or SAE20/50 and SE 
motor oils is approved for all conditions. However, the 
change period must not exceed the recommendation as laid 
down in the service schedules. 


Carburetter SAE20 specified (10/30 alternative) 
Piston Damper 


Cooling System | Leyland Australia Part No. AFK or a high quality chemical inhibitor e.g. ALFLOC 2001. 
Inhibitor 1478 Spec. SQ36 Renew Inhibitor at 12 monthly intervals. Note: Soluble oil types 


must not be used. 
Anti-freeze Solution to Specification Renew each winter. 
BS3150, 3151 or 3152. 
Synchromesh 


Hypoid Gear Oil SAE90 and or Specification MIL-L-2105B 
Transmission, A.P.|. Service Classification 
Steering 


GL-5 
& Rear Axle 
Automatic Automatic Transmission Fluid to 
Transmission Dexron Specification. 
Suspension, E.P. Lithium Base 
Steering & Multi-Purpose Grease. 
Prop. Shaft 


Hydraulic Leyland Australia Fluid HBF6. In countries where HBF6 is not available use Castro! Girling 
Brakes 500 to specification TD1254 or fluid to SAE specification 
& Clutch J1703e minimum dry equilibrium boiling 260°C (500°F). 
Linkage and 


Hydraulic Armstrong super (thin) shock If not available use Dexron type automatic transmission fluid. 
Damper absorber fluid No. 624. 


Door Striker ‘Dri Lube’. Stick Lubricant. 
Plates 


Mono, duo and multigrades to 
A.P.I. Service Classification S.E. 


Handbrake Zinc Oxide filled Lithium Base 


grease. 


ROAD TEST PROCEDURE 


To be used in conjunction with Maintenance Schedule 


Exhaust system for noise level and security. 


Check for correct operation of the following points: aren! : : 
Manual transmission for noise level in all gears, 


Ease of engine starting; starter engagement and synchromesh, auto disengagement and gear selection. 
disengagement. Automatic transmission for slippage, shift pattern, 
Clutch operation for effort, pedal travel, disengagement kickdown, shift quality and correct selector lever 
and engagement. operation. 

Brakes for effort, pedal travel, effectiveness (including Drive line for quietness and smooth running. 
handbrake), binding and pulling. Body for security of fittings and absence of noises. 
Steering for security, free play, effort, pulling, stiffness Check correct operation of heater system in all 
or tyre scrub. positions. 

Direction indicator cancelling. Engine idle at normal operating temperature, and 
Suspension for even ride and shock absorber damping correct choke operation including fast idle. 

action. Check correct operation of instruments and_ facia 


Engine for performance and noise levels. warning lights. 


As 


MAINTENANCE SCHEDULE AND LUBRICANTS 


The following is a summary of regular maintenance operations as laid down in the LEYLAND AUSTRALIA 
MAINTENANCE SYSTEM. These services are normally carried out at 5000 km (3000 miles) intervals. 
Should a vehicle be operated under arduous conditions, more frequent servicing will be required. 


MAINTENANCE SCHEDULE 


5000 km 
3000 miles 


Underbody 
Examine underside of vehicle for damage and deterioration, including exhaust system for leaks and 
report. Tighten all loose bolts and fittings. 


Lubrication and Hydraulics 

Grease and oil, as specified, all nipples and controls. 

Examine all oil and grease retaining boots for damage or leaks, reporting as necessary. 

Examine for oil, fuel or water leakage at all joints, seals, unions, hydraulic hoses etc., reporting as 
necessary. 

Check/top up engine oil. 

Change engine oil, and filter element. Clean drain plug. 

Check/top up manual gearbox and rear axle oil levels. 

Examine, when HOT, automatic transmission fluid level. Top up as necessary. 

Replace air filter element/s. 

Replace engine crankcase ventilation filter. 

Lubricate distributor drive spindle, cam and advance mechanism. 

Check/top up brake and clutch master cylinders. 

Check/top up battery cells 

Check/top up battery cells. Remove battery terminal clamps, clean and lightly smear with petroleum 
jelly. Replace clamps. 

Check/top up windscreen washer reservoir. 


Power Unit 

Check condition and tension of all driving belts. Adjust as necessary. 

Visually check condition of radiator pressure cap, reporting as necessary. 

Check/top up radiator and expansion tank, check condition of hoses and tension of hose clips, 
reporting as necessary. 

Drain, flush and refill cooling system, renew inhibitor, check condition of hoses and tension of hose 
clips, reporting as necessary. 

Check and top up carburetter piston damper. 

Remove carburetter suction chamber and piston, clean, reassemble and refill piston damper. 

Check/adjust carburetter idle, fast idle mixture settings and choke operation in accordance with 
emission control requirements. Report if overhaul required. 

Replace carburetter float bowl filter. 

Clean, examine and adjust spark plugs and examine high tension leads, replace as necessary. 

Check/rectify distributor contact points resistance, dwell angle, mechanical and vacuum advance. 
Check/adjust ignition timing. 

Suspension and Steering 

Check tyre condition for wear, imbalance and steering mis-alignment, reporting as necessary. 

Check/adjust tyre pressures, including spare. 

Check steering and suspension components, including hubs, for wear or looseness, reporting as 
necessary. 

Check/adjust torque of road wheel nuts and setting of front hub nuts. 

Check toe-in/out of front wheels and report as necessary. 

Check shock absorbers for leaks and general condition, reporting as necessary. 


Brakes 

Remove brake drums, examine linings for wear and wheel cylinders for leaks, reporting as 
necessary. 

Check disc brake calipers for leaks and pad wear, reporting condition ana extent of wear. 

Check/adjust brakes, including handbrake. 

Clean brake servo filter. 

Check brake effort and pedal travel, reporting as necessary. 


Electrical 

Check electrical circuits and instruments functionally including all lights and warning systems, 
reporting as necessary. 

Check/adjust headlight beam setting. 

Check operation of windscreen washer and wipers, including blade condition. Report as necessary. 


Body 

Check condition and correct securing of all safety belts, tightening attachment bolts to correct 
torque. Report as necessary. 

Check operation of all movable windows and seat adjusters, reporting as necessary. 

Clean, adjust and/or tighten and lubricate all locks, hinges and striker plates. 

Road Test 

Road test vehicle, paying particular attention to the correct and smooth operation of all 
equipment and controls. Report as necessary. (Refer itemised list opposite). 


10000 km 
6000 miles 
12000 miles 


< 
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HAND BRAKE UNIVERSAL WINDSCREEN 
LINKAGE poe” WASHER 
SPARE TTER 
WHEEL REAR AXLE CRANKCASE CARBURE 
FILLER PLUG AIR FILTER SHOCK ABSORBER 
SUSPENSION 
Bi gee emer GREASE POINTS 
——— 5 2 a zai RADIATOR & 
= ee =~ EXPANSION « 
| eo TANK (4 cylinder) 
q 
x ale ENGINE AIR FILTER 
aa] ot 9) ENGINE OIL 
| i _ cA FILLER CAP 
\ ig ey FAN BELT 
DISTRIBUTOR 
ee te RADIATOR & 
ote nse HES —— EXPANSION 
SSS aan rae ——- TANK (6 cylinder) 
a aan] be 
MANUAL 
TRANSMISSION AUTOMATIC TRANSMISSION BATTERY OIL FILTER 


FILLER PLUG FILLER AND DIPSTICK 


ENGINE OIL DIPSTICK 


SEUTGS & Cente Biya eo eeene BRAKE SERVO AIR FILTER (175 & 262 only) 


BB verice RAISING AND SUPPORTING LOCATIONS 


Fig. C-10 


LOCATION OF MAINTENANCE POINTS 


O0.H.C. ENGINES 


SECTION E 
‘175° — ‘150° E4 O.H.C. 
AND 
‘262’ E6 O.H.C. ENGINES 


Engine; Photos: 27... Ai\ amar Wace dis SL lolita be 
ANFOGU CHO Mas, eee re Oa tia ane eS eae Ihe eae ce og 
GeneraleDescriptiontie: 0. scr emanate ess eee 
Senicing Informatlony wee ks on eater ub none reed emi on 
PowerUnit:Removal: 2 eee Gees. ei hat 

Gy lIMGS HUMOR 2 pose ee Flat ret a tet atg) 
(oT R= cl (Ufo [oa ra ea Sele ncn ol a pe aes AO 

IRR UIT Dini eo ee ke, eae iat wv we Net, ole eed aaa 
Crankshattyiio yeh en Ae ot li, stl let eau aliteet, 

‘ FIXING MT ONSIONS i: \.9 28a ren ce ae eee pr Ne gate Sara ti geen 
Jointing Compounds and Sealers 00...........0ccccceceeeeeeee 
Cooling: Systems Inhibitors sce en eae a, 
Cooling System Anti-freeZe oo... ccccceccesceeseeteesseeees 
EMDRICANON eter ee se ttesc csr ten cy ae sevens eee er nett ty 
DESCHPtOMy mics. s suis Ne Ee Nuon Ne Cana hd 
OPES Te arn a ie ne ee yeaa aa RR ee este laa 


BA SYK ol A AAPG RN RIEU Sarees Fo RPM MLS NU rent 


Crankshaft Pulley and Torsional Vibration Damper ................ 
Oil Reservoir Front Seal, Housing and Crankshaft Front 
QieSSalli i cee sntet is. we ED) see tes ON alae ee ri tag 
Oil Pick Up Pipe and Strainer Assembly ...................... 
OUPRRUMIp 2H ee uta No ea ie emenrta Nat wrest a, as 

Oil Pressure Relief Valve Assembly 
USE GY Peers eee Moyo cre anemia ula Med Miasrrny Sn Cd 
2UCEMY PO ee i mein... ee eee Cy 
ValveMechanismar ge ccmour ane eee oe a 
DESCHIDUON Erie ete is Min eee aaa tween es 
GCamshatt' Cover ti mere ee Se eee Cia 


Sod 8 "NN a mE a Steal iy RIG sha ae UHRA wo Nee 
Checking: Valve, Timing vi. gee ee 


Mel IVESTHITIN Gree etree Ci tt ee ON PON an Cai ono es ail 
miMINnGuC RaineGuiGes. hy) ie ee ee 


Page 
E-3 
E-5 
E-5 
E-5 
E-5 
E-5 
E-5 
E-5 
E-5 
E-6 
E-6 
E-6 
E-6 
E-6 
E-6 
E-8 


E-8 

E-10 
E-11 
E-11 


E-11 
E-14 
E-14 


E-15 
E-15 
E-16 
E-16 
E-16 


E-18 
E-18 
E-19 
E-19 
E-20 
E-21 
E-22 
E-23 
E-23 


E-1 


E-2 
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WEIVESh ar at ae ea eis lal teas lols Ir bncatteli oR eect ce ai etme anes 


Valve Lapping and Seat Testing... ee 
Flywheel and Starter Ring Gear (Manual Transmission) _........ 
Converter Drive Plate and Starter Ring Gear (Automatic 

ANANISIMISSION) "= eso, Nee dated pee a eae oe ds: ena otiden'ss bee aR 
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O.H.C. ENGINES 


LEYLAND MARINA OHC E SERIES POWER UNITS 


‘262’ AUTOMATIC LEFT HAND VIEW 


O.H.C. ENGINES 


Fig. E-3 
‘150’ — ‘175’ MANUAL LEFT HAND VIEW 


Fig. E-4 


‘175’ AUTOMATIC RIGHT HAND VIEW 
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INTRODUCTION 


Three Leyland E series OHC engines are fitted to the 
Marina range of vehicles. Two having 4 cylinders and 
one with 6 cylinders. All three engines are the same 
basic design and only vary in the bore/stroke ratio, 
and number of cylinders to obtain the various 
capacities. 


The servicing methods are based on the 6 cylinder and 
relevant notes will be made on the 4’s_ where 
applicable. 


GENERAL DESCRIPTION 


The Leyland ‘150’, ‘175’ and ‘262’ engines are 4 or 6 
cylinder, vertical inline single overhead camshaft units. 
The camshaft runs in a detachable four bearing carrier 
bolted directly to the cylinder head and is driven from 
the front end of the crankshaft by sprockets and an 
endless single row roller chain. 


Tensioning and quiet operation is achieved by a 
hydraulic tensioner and adjustable neoprene lined 
chain guides. The valves 1 inlet and 1 exhaust per 
cylinder operate in non-removable guides on the 
detachable cast iron cylinder head. They are inclined at 
5%° and set in a staggered line and retained on their 
seats by a coil spring, cap and split collets. Operation 
from the camshaft is through inverted bucket type cam 
followers which locate over the valve spring 
assemblies, and slide in the carrier. 


Adjustment of operating clearance is affected by 
interposing hardened steel shims between the top of 
the valve stem and the internal base of the followers. 
The seven main bearing forged steel crankshaft runs in 
replaceable steel backed reticular aluminium-tin 
precision bearings and end thrust is taken on thrust 
washers located both sides of number four main 
bearing housing. 


A helical gear is fitted behind the chain sprocket on 
the forward end of the crankshaft. This gear drives a 
hollow inclined vertical shaft, the upper end of which 
incorporates a slot to drive the distributor. Full 
pressure lubrication is provided by an_ internally 
mounted eccentric rotor type oil pump, mounted on the 
forward end of the crankcase, and driven by a square 
sectioned quill shaft, the end of which locates in a 
female square below the distributor drive slot in the 
hollow vertical shaft. Pistons are of the solid skirt type 
and carry two compression rings and one segmental oil 
control ring above the, gudgeon pin. Gudgeon pins 
float in the piston and are a press fit in the connecting 
rods. The connecting rods are horizontally split at the 
big end and are fitted with steel backed replaceable 
aluminium-tin precision bearings. 


SERVICING INFORMATION 


WARNING: As a safety precaution, it is recommended 
that the battery be disconnected prior to 
commencing any operation entailing removal 
or dismantling of components. This function 
has not been included as an element of the 
operation except where battery. removal is 
necessary. 


POWER UNIT REMOVAL 


The power unit consists of the engine and transmission 
assembly complete. On the ‘262’ manual and automatic 
transmission models the power unit is removed from 
under the vehicle for all major engine servicing 
operations. On the ‘150’ — ‘175’ manual models the 
engine may be separated from the transmission and 
removed through the top of the engine compartment. 


On the ‘175’ automatic models the power unit is 
removed from under the vehicle. 


CYLINDER LINERS 


Dry cylinder liners may be found in some engines. 
Should it be necessary to recondition cylinders, these 
liners may be replaced provided the operation is 
carried out on all cylinders. 


CORE PLUGS 


The cylinder block and head core plugs are of the cup 
type as shown in Fig. E-5. 


In early engines the bores for these plugs are parallel, 
as shown in Fig. E-5-1 and care should be exercised 
when fitting to ensure they are driven in square and 
finish flush with the boss face. 


On later engines stepped bores were introduced. Fig. 
E-5-2. Sealing compound should be applied to the 
periphery of all plugs on installation. 


Oversize plugs may be found on some engines. These 
plugs can be identified by the letters ‘OS’ stamped on 
the core boss adjacent to the plug. The plugs are 
stamped ‘020’ denoting the oversize in inches. 


OIL PUMP 


Two types of oil pump are used in the engine range. 
The 1st type is used in early engines, incorporates 
pressed and staked plugs in the main gallery and the 
pressure relief valve cavity. Refer Fig. E-15. 


Replacement of the sealed relief valve on these pumps 
may only be carried out twice. 


The 2nd type as fitted to later engines incorporates 
screwed plugs in the gallery and relief valve cavity as 
shown in Fig. E-18, also the left hand mounting bolt 
hole has been -moved through 90° for improved 
accessibility. 


Service replacement pumps are of the later type and 
incorporate both mounting holes in the flange 
permitting fitment to early engines. 


CRANKSHAFTS 


Engines incorporating crankshafts having undersize 
main and or connecting rod bearings, may be 
encountered in service. Where these items have been 
factory fitted, the undersize will be —0.254 mm (—0.010 
in) and the engine number will be suffixed by the 
letters ‘P’ for crankpins and ‘M’ for main journals. 
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Fig. E-5 


CUP TYPE CORE PLUGS 


1 PARALLEL BORE FITMENT 2 STEPPED BORE FITMENT 


FIXING TENSIONS 


It is important that the specified tightening torques for 
all fixings be adhered to. 


Use only genuine component fixings to maintain design 
strengths and correct thread engagement. 


It is recommended that the torque applied to main 
bearing bolts, connecting rod nuts and flywheel fixing 
bolts be checked twice. When _ inspecting or 
reassembling at any time, renew all bolts if more than 
two exhibit evidence of elongation. If one or two bolts 
are elongated they must be replaced. 


SEALING AND JOINTING COMPOUNDS 


Permatex Aviation — Form — A — Gasket No. 3 may be 
used sparingly for all general gasket applications. This 
compound is non-hardening and therefore extreme 
care should be exercised with its application in areas 
where excess could cause blockage of oil passages. 
Jointing compounds should not be used on the 
cylinder head gasket. 


For the installation of core and gallery plugs use: 
Loc-tite plastic gasket or 3B _ seal pact. by 
‘BESTOBELLS’. 


COOLING SYSTEM INHIBITORS — ANTIFREEZE 


The coolant used in the engine cooling system consists 
of a solution of clean fresh water and an inhibitor or 
antifreeze. To ensure efficient operation of the cooling 
system only the recommended inhibitor or antifreeze 
should be used. 


Inhibitor 

Leyland Australia Inhibitor SQ36 Pt. No. AFK 1478 
‘150’ — ‘175’ 120 mls (4% oz) 

262’ 170 mis (6 OZ) 
Antifreeze 


To specification BS3150, BS3151 or BS3152 — 25% by 
volume ‘ 
‘150’ — ‘175’ 1.551 litres (2% pints) 
‘262’ 2.721 litres (4 pints) 


LUBRICATION 


DESCRIPTION 


The lubricating oil for the engine is carried in a reservoir 
attached to the engine crankcase, and is replenished 
through a filler aperture in the camshaft cover. Oil is 
drawn from the rear of the reservoir, through a gauze 
strainer and pick up pipe to the intake side of the pump, 
at the front end of the engine. From the rotor outlet port 
the oil passes to the pump outlet via a passage 
containing the sealed pressure relief valve assembly 
which exhausts back into the reservoir. From the pump 
outlet (which is sealed to the crankcase with an ‘O’ ring) 
the oil passes up through a vertical drilling in the left 
hand side of the crankcase to the filter intake cavity, 
which surrounds the filter adaptor. The disposable full 
flow filter canister screws to the hollow filter adaptor and 
a rubber ring on the filter seals it to the crankcase. Oil 
enters the filter from the cavity through radial ports, 
which are covered internally by a hinged synthetic rubber 
washer, permitting flow one way only, thus preventing 
drain back. A pressure balance type filter by pass valve is 
incorporated in the canister. Passage of the oil from the 
filter is via the centre of the adaptor through a transverse 
drilling between cylinders to the main oil gallery on the 
right hand side of the engine. From the main gallery oil 
passes through drillings to each of the main bearings and 
on to the connecting rod bearings, through drillings in 
the crankshaft. The cylinder walls are lubricated by a jet 
from the connecting rod bearings. Oil supply for the 


OIL RESERVOIR AND ASSOCIATED COMPONENTS 
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Fig. E-6 


OIL RESERVOIR 

DRAIN PLUG AND WASHER 
RESERVOIR SIDE GASKETS 2 
RESERVOIR REAR SEAL ‘262’ 
CRANKSHAFT FRONT SEAL 
RESERVOIR FRONT SEAL 
HOUSING FOR 5 AND 6 

OIL FILTER 

OIL FILTER ADAPTOR 

OIL PRESSURE SWITCH 
RESERVOIR AND ADAPTOR PLATE GASKET ‘175’ 
OIL LEVEL DIPSTICK AND TUBE 
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1 OIL PUMP ASSEMBLY 

‘O’ RING SEAL 

PUMP DRIVE SQUARE 

PUMP DRIVE (QUILL) SHAFT 

INLET FLANGE GASKET 

INLET PICK-UP PIPE AND STRAINER ASSEMBLY 
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timing chain tensioner and the camshaft bearings is 
taken from the front main bearing channel. A vertical 
drilling through the block and cylinder head connects 
with a channel in the base of the camshaft carrier. From 
the channel, drillings carry the oil to the camshaft 
journals. Oil leakage from the journals fills the cam 
carrier trough in which the cam followers operate. 


To ensure adequate cam follower lubrication and quiet 
operation, oil from the supply channel is fed to the carrier 
trough through jet drillings behind the centre journals 
adjacent to followers five and nine. (Follower five only on 
the ‘150’ — ‘175’ engines.) 


The excess oil is returned to the reservoir via the chain 
aperture at the front of the engine and by a drain from the 
right hand side rear of the cylinder head. An oil pressure 
warning control, takeoff point is provided midway along 
the main gallery. é 


OiL FILTER 
The oil filter is a full flow throw away canister assembly 


which screws on to a filter adaptor on the left hand side | 


of the crankcase, Refer Figs. E-6 and E-8. 


Fig. E-7 
LAYOUT OF OIL PUMP COMPONENTS 


7 PRESSURE RELIEF VALVE ASSEMBLY 


8 PRESSURE RELIEF VALVE PLUG AND COPPER 
WASHER 


9 ALTERNATE MOUNTING HOLE FOR FITMENT TO 
EARLY ENGINES 2s 


10 LOCATING DOWEL PUMP TO CYLINDER BLOCK 


OIL RESERVOIR 
‘262’ 
Removing 
1 Remove engine oil dipstick. 


2 __ Fit engine lifting plate 18GA041 to front of cylinder 
head. 


NOTE: In early engines use %’’ UNC screws and late 
engines %"’ UNF for attaching lifting plates. 


3 Raise vehicle to a suitable working height and 
support. 


4 Attach suitable lifting equipment to front lifting 
plate and support the weight of the power unit. 


5. Drain the engine oil. 


6 Remove the two bolts securing the front 
crossmember to the chassis rails. 


7 Remove the two nuts securing the engine mounts 
to the crossmember and remove the crossmember. 
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175° Fig. E-8 foal 


RESERVOIR DRAIN PLUG AND OIL FILTER 
1 DRAIN PLUG 2 OIL FILTER 
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Fig. E-9 
FITTING OIL RESERVOIR SIDE GASKETS 


1 RESERVOIR SIDE RAIL GASKETS 
2 RESERVOIR FRONT SEAL 


3 INSET — CORRECT LOCATION OF SIDE RAIL 
GASKETS AND FRONT SEAL 


4 SEAL HOUSING 
5 SEAL LUG 
6 JOINTING COMPOUND 
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8 Unclip the automatic transmission fluid cooling 
pipes from the side of the reservoir. 

9 Remove two bolts, flat and spring washers 
securing support plate to the adaptor plate. 

10 Remove the two 3/16’ UNC screws and flat 
washers securing the reservoir, rear seal and 
gasket to the adaptor plate. 

11 Remove the remaining 16 screws and spring 
washers securing the reservoir to the crankcase, 
and remove the reservoir. 

Refitting 


{ 


Refitting is a reversal of the removing procedure 
noting the following: 


(a) Check the condition of the front and rear 
reservoir seals and replace as necessary. 


(b) Fit new reservoir gaskets as follows: 

(i) Apply a thin coat of Permatex No. 3 
jointing compound to the side rails of 
the crankcase and allow to become 
tacky. 

(ii) Apply a thin coat of jointing compound 
to the underside of each gasket and 
allow to become tacky. 


(iii) | Position the gasket on the side rails so 
that all holes line up, and the end of the 
gasket at the front abuts with the lug on 
the front seal, while at the same time it is 
positioned on top of the sealing rib. 
Refer Fig. E-9. 


NOTE: It is not necessary to use jointing compound on 


the rubber seals. 


(c) Locate all screws in position and torque to 
10.8-13.5 Nm (8-10 Ib.f.ft.). 


(d) Refill the reservoir with the specified 
lubricant to the correct level. 


150’ — ‘175’ 


Removing 


{ 


2 


Remove the engine oil dipstick from the tube. 


Raise the vehicle to a convenient working height 
and support. 


Drain the engine oil. 


Remove the clutch housing dust shield — manual 
models. 


Remove the screws securing adaptor plate and the 
reservoir to the engine plate. 


Slacken the screws securing the reservoir to 
crankcase rails and ease the reservoir from the 
gaskets, 


Remove the reservoir screws and lower the 
reservoir taking care not to damage the gasket 
between the reservoir and engine adaptor plate. 


Refitting 


Refitting is the reversal of the removing procedures 
noting the following: 


(a) Check the condition of the front seal and 
replace as necessary. 


(b) Fit new reservoir gaskets as follows: 


(i) Apply a thin coat of Permatex No. 3 
jointing compound to the side rails of 
the crankcase and allow to become 
tacky. 

(ii) Apply a thin coat of jointing compound 
to the under side of each gasket and 
allow to become tacky. 


(iii) | Position the gaskets on the side rails so 
that all holes line up, and the end of the 


gasket at the front abuts with the lug on 


the front seal, while at the same time it is 
positioned on top of the sealing rib. 
Refer Fig. E-9. 


NOTE: It is not necessary to use jointing compound on 


the rubber seals. 


(c) Should the gasket between the adaptor plate 
and the oil reservoir become damaged it may 
be replaced as follows: 

(i) Clean off the section visible. 
(ii) Carefully cut a new gasket through the 


centre in such a manner to allow the © 


bolt holes to line up and at the same 
time ensure that the ends will mate with 
the ends of the existing gasket. 

(iii) Apply a coat of jointing compound to 
the gasket areas of the adaptor plate 
and to both sides of the gasket. Allow 
compound to become tacky. 

(iv) Carefully fit the gasket in position 
paying particular attention to the 
abutment of the gasket ends. 

(v) Locate the reservoir in position and fit 
all the securing screws. 

(vi) Run up the screws pulling the reservoir 
to the adaptor plate, simultaneously 
running up the rear reservoir to 
crankcase screws adjacent to the 
adaptor plate. 

(vii) Tighten the remainder of the screws. 

(viii) Tighten all screws to the figures quoted 
in GENERAL DATA. 


(d) Refill the reservoir with correct quantity of 
recommended lubricant. 
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OIL RESERVOIR REAR SEAL 
*262’ 


Removing 


1 


Remove the oil reservoir. 


2 Detach the seal from its locating points in the 

reservoir. 
Refitting 

1 Clean and dry the reservoir. 

2 Fit the seal over the reservoir flange, dry and 
position the locating legs in the holes of the flange. 
Fig. E-10. 

3 Align the holes in the seal rings with the two screw 
holes in the reservoir flange. 

4 Refit the reservoir. 


Fig. E-10 


FITTING RESERVOIR REAR SEAL ‘262’ 


1 SEAL LOCATING LUGS (3) 
2 FITTED POSITION OF SEAL ON RESERVOIR 
3 RESERVOIR SIDE GASKET 


CRANKSHAFT PULLEY AND TORSIONAL 
VIBRATION DAMPER ASSEMBLY 


Removing 


1 
2 
3 


Remove radiator ‘262’ — refer Section J. 
Slacken the alternator drive belt and remove. 
Unlock the retaining bolt lock washer. 


Loosen the retaining bolt with service tool 18GA 
98A and remove the bolt. 


Remove the assembly from the shaft using suitable 
levers. 


Refitting 


1 


Refitting is a reversal of the removing procedure 
noting the following: 


(a) Lubricate the seal surface with engine oil. 
(b) Fit anew lock washer. 


(c) Torque the bolt to the figures quoted in 
GENERAL DATA. 


OIL RESERVOIR FRONT SEAL, SEAL HOUSING 


AND CRANKSHAFT OIL SEAL 


Removing 

1 Remove the oil reservoir. 

2 Remove the reservoir gaskets. 

3 Remove the crankshaft pulley damper assembly. 

4 Remove the two counter sunk head screws and 
washers securing the seal housing to the 
crankcase and detach the housing. 

5 Detach the reservoir seal from its groove in the 
housing. 

6 Carefully drift out the crankshaft oil seal as 
necessary or alternatively replace the seal and 
housing as a unit. 

Refitting 

1 Carefully press a new crankshaft oil seal into the 
housing as necessary. 

2 Locate the housing in position on the crankcase 
and align the attaching screw holes. 

3. Using a lead pencil mark the position of the end of 
the crankcase rails on the housing. Refer Fig. E-11. 

4 Remove the housing. 

5 Fit the seal in the groove in the housing, so that the 
under side of the lugs align with the pencil lines on 
the housing, and the hooded part of the seal faces 
to the front and away from the engine. 

6 Install the seals and housing assembly, over the 
crankshaft maintaining fitted horizontal alignment 
of the counter sunk holes and the threaded holes 
in the crankcase. 

7 Keeping the housing assembly in the same 


horizontal alignment, position the whole assembly 
vertically away from the engine so that the 
crankshaft oil seal lips are resting on the 
crankshaft. 
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Fig. E-11 


FITTING RESERVOIR SEAL TO HOUSING 


1 MARKING THE FITTED POSITION OF THE SEAL 
ON THE HOUSING 


2 SEAL FITTED WITH LUGS ALIGNED TO HOUSING 


Push the assembly toward the crankcase and 
engage the ‘O’ ring section on the aperture and at 
the same time lower the assembly to align the 
retaining screw holes and bring the seal lugs in 
contact with the crankcase side rails. 


NOTE: Exercise care when carrying out this part of the 


Hit, 


operation, to avoid stretching and damaging 
the seal on the edges of the crankcase rails at 
the point of maximum diameter of the seal 
housing. 


Apply Permatex sealing compound No. 3 to the 
thread and counter sink of the left hand housing 
attaching screw. 


Fit both screws and torque to the figures quoted in 
GENERAL DATA. 


Refit the crankshaft pulley, oil reservoir and 
gaskets in accordance with previous instructions. 
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Fig. E-12 


FITTING HOUSING AND SEAL ASSEMBLIES 
IN POSITION 


SEAL HOUSING 
CRANKSHAFT SEAL 
CRANKSHAFT KEY — POSITION 


ENSURE THIS SECTION OF THE SEAL IS NOT 
DAMAGED ON CRANKCASE SIDE RAIL EDGE 


KEY TO Fig. E-13 


OIL RESERVOIR 

OIL PUMP ASSEMBLY 

CRANKCASE 

OIL FILTER 

DISTRIBUTOR/OIL PUMP DRIVE SHAFT 

SHAFT DRIVE GEARS 

OIL PUMP DRIVE (QUILL) SHAFT 

OIL PICK UP PIPE AND STRAINER ASSEMBLY 
PRESSURE RELIEF VALVE 

‘O’ RING SEAL PUMP OUTLET TO CRANKCASE 
DOWEL PUMP TO CRANKCASE 

MOUNTING SCREWS PUMP TO CRANKCASE 
PUMP MOUNTING FACE 

DRIVE SQUARE 

ROTOR SHAFT 

ROTOR 

KEY 

OUTER RING 

PUMP END COVER 

DOWEL COVER TO BODY 

SHAFT TO ROTOR LOCATION 12.32-12.57 mm 
(0.485-0.495 in) 

SHAFT SHOULDER TO DRIVE 
CLEARANCE 0.76 mm (0.03 in) 
ASSEMBLY CHECK DIMENSION 25.65-25.9 mm 
(1.0-1.02 in) 
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Fig. E-13 


SECTION THROUGH OIL PUMP AND 
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OIL PICK UP PIPE AND STRAINER ASSEMBLY 


Removing 


1 
2 


Remove the oil reservoir. 


Remove the screw spring and flat washer securing 
the support bracket to the main bearing cap. 


Remove the two screws and spring washers 
securing the pipe flange to the oil pump. 


Remove the assembly, detach and discard the 
flange gasket. 


Refitting 


1 


Using a new flange gasket, fit the assembly to the 
oil pump. Do not fully tighten the screw. 


Check for clearance between the support bracket 
and the mounting face on the main bearing cap 
and alignment of the holes. 


Should clearance or misalignment be present 
remove the assembly and adjust the bracket. There 
should be no strain on the flange, when all three 
screws are torqued to the figures quoted in 
GENERAL DATA. 


Refit the oil reservoir and gaskets in accordance 
with previous instructions. 


OIL PUMP 


Removing 


{ 
2 
3 


Remove the oil reservoir. 
Remove the oil pick up pipe and strainer assembly. 


Remove the bolt clamping the oil pump outlet 
sealing ring flange to the crankcase. Left hand side 
of engine. 


Remove the bolt securing the oil pump to the 
crankcase. Right hand side of engine. 


Lift the oil pump assembly off the locating dowels 
and recover the outlet sealing ring. 


NOTE: If the pump is removed with the engine in situ the 


square ended quill shaft may disengage from 
its driving square and drop out. 


Dismantling 


{ 


Remove the three screws and spring washers 
securing the pump cover to the body. 


Remove the cover by tapping with a suitable drift 
on the area adjacent to the dowel bosses, as 
shown in Fig. E-13. 


Identify the rotor lobe with its mating cavity in the 
outer ring, to facilitate correct assembly. 


Remove the outer ring, clean and dry all 
components. 


Only remove the drive square if it is to be replaced. 
Grip the square at the driving end and drift out the 
rotor shaft. 


Inspecting 


NOTE: The only serviceable components of the oil pump 


are the drive square and relief valve assembly. 
The oil pump must be renewed as an assembly 
if the rotor lobe clearance is in excess of 0.14 
mm (0.005 in). 


Check the drive square for looseness and pesition 
on the shaft. A clearance of 0.76 mm (0.030 in) 
must exist between the bottom of the square and 
the shoulder on the shaft. 


Check for indications of flaring or splitting of the 
square at the drive end. 


Fit the outer ring in its original running position and 
check the rotor lobe clearance ‘B’ (Fig. E-14) using 
feeler gauges 0.089-0.127 mm (0.0035-0.005 in). 


NOTE: The outer ring to body clearance ‘C’ will be Nil 


when checking rotor lobe clearance. 


Check outer ring to body clearance ‘C’ 0.28 mm 
(0.011 in) max. 


Check the outer ring end float ‘A’ 0.11-0.12 mm 
(0.004-0.005 in). 


Check the rotor end float 0.11-0.14 mm 
(0.0045-0.0055 in). 


Fig. E-14 
CHECKING OIL PUMP CLEARANCES 


‘A’ OUTER RING END FLOAT 
‘B’ ROTOR CLEARANCE 
‘C’ OUTER RING TO BODY CLEARANCE 
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Assembling 


1 


2 


Lubricate the rotor and shaft assembly if removed. 


Mount the pump vertically under a press ram with 
the rotor shaft end on the press bed. 


Locate the square drive and press on until it is 0.76 
mm (0.030 in) from the shoulder. 


NOTE: The chamfer on the shaft at the shoulder should 


be visible when the rotor assembly is seated in 
the body. If the chamfer is not visible check the 
fitted dimension of the rotor and shaft as 
shown in Fig. E-13. 


4 Refit the outer ring with the chamfer toward the 
pump body and the correct cavity with its mating 
rotor lobe. 

5 Fit the bottom cover, spring washers and screws. 

6 Torque the screws to the figures quoted in 
GENERAL DATA and check that the pump shaft 
turns freely. 

Refitting 


1 


Refitting is a reversal of the removing procedures 
noting the following: 


(a) Ensure that the pump quill shaft is fitted. 


(b) Should the pump assembly not sit evenly on 
both mounting faces due to zero end float 
between the drive square and the distributor 
drive shaft, check that the shaft has not 
disengaged from the distributor at the drive 
tang. Normal shaft end float should be 
approximately 2.54 mm (0.1 in). 


(c) Use anew sealing ring on outlet flange. 


(d) Prime the engine before starting by cranking 
with the starter motor having first removed the 
coil lead and the spark plugs. 


OIL PRESSURE RELIEF VALVE 


The oil pressure relief valve is a sealed non-adjustable 
assembly pressed into the oil pump body. Should a valve 
be suspect it must be replaced. 


IsULYPE 


Removing 


1 


2 


Remove the oil pump. 


Carefully cut away material from the three staking 
points that retain the relief valve plug. 


Remove the safety lug from the relief valve body. 


Press the relief valve and plug from the pump body 
noting the position of the valve ports. 


Fig. E-15 


FITTING OIL PRESSURE RELIEF VALVE 1ST TYPE 


ASSEMBLY 


THE PRESS FIT VALVE MUST BE POSITIONED SO 
THAT THE OIL DISCHARGE HOLE ‘A’ IS 
PARALLEL TO THE PUMP MOUNTING FACE 


THE PRESS FIT END PLUG ‘B’ MUST BE 
‘STAKED’ 3 PLACES EQUALLY SPACED 


SOLDER LUG 


Refitting 


Ff 


Enter the valve in the housing and position it so 
that the port is parallel to the pump mounting face. 


2 Ensure that the valve is square in the housing and 
press in until the locating flange bottoms in the 
housing. 

3 Clean the valve body surface at a point adjacent to 
the pump body and at 90° to both valve ports. Tin 
the valve and apply soft solder to form lug to 
prevent rearward movement. Fig. E-15. 

4 Press in the plug with its chamfered edge out. 

5 Stake the plug in three positions using a tool 
ground to the dimensions given in Fig. E-16. To 
ensure positive retention under pressure the 
staking must be as shown in Fig. E-17. 

2nd TV¥PE 

Removing 

1 Remove the oil pump assembly. 

2 Remove the relief valve screwed plug and copper 
sealing washer. 

3 Press the valve assembly from the pump body. 
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Cc 
“EQ 
Fig. E-16 i 
4 
STAKING TOOL DIMENSIONS 
‘A’ PUNCH ANGLE 35° 
‘B’ PUNCH SECTION 3.04 mm (0.12 in) 
; . 68.6 mm (2.70 in) MIN. ’ | 
‘C' 0.254-0.508 mm (0.01-0.02 in) radius 
‘D' 6.35 mm (0.25 in) j 
| ‘E' 14.48 mm (0.57 in) radius Fig. E-18 \ 
FITTING OIL PRESSURE RELIEF VALVE | 
(2nd Type shown) } 
1 THE PRESS FIT RELIEF VALVE MUST BE 
POSITIONED SO THAT THE DISCHARGE HOLE ‘A’ 
IS PARALLEL. TO THE PUMP MOUNTING FACE 
2 RELIEF VALVE SCREWED PLUG 


3 COPPER WASHER ‘ws 


4 A CLEARANCE OF 0.050-0.50 mm (0.002-0.020 in) 
MUST EXIST AT POINT ‘B’ AFTER PLUG IS 
TIGHTENED 


Refitting 


x Carry out steps for early type. 


2 Fit the copper washer and plug assembly. 
3. Tighten plug. 


4 Refit the oil pump assembly. | 


VALVE MECHANISM 


Fig. E-19 
LAYOUT OF VALVE MECHANISM COMPONENTS 


DESCRIPTION | TYPICAL ALL MODELS 


1 CAMCOVER Bens 13 CAMFOLLOWERS 
A single carrier mounted camshaft on top of the ror 262’ SHOWN fa: 
cylinder head operates the inclined valves through | gee SCREWS AND -O' RING SEAL 
inverted bucket type cam followers. 3 COVER GASKET 15 VALVE SPRINGS AND CAPS 
4 CAMSHAFT 16 VALVE STEM SEAL — INLET VALVE ONLY 
ee nnarT COVER ! 5 CAMSHAFT SPROCKET 17 VALVE COTTERS 
Removing 6 SPROCKET LOCATING PIN 18 EXHAUST AND INLET VALVES 
| 1 Disconnect the vacuum advance pipe at the t 7 SPROCKET RETAINING SCREW AND WASHER 19 CYLINDER HEAD AND GASKET 
| Fig. E-17 distributor. 8 TIMING CHAIN 20 TIMING CHAIN GUIDES 
| INK 21 CRANKSHAFT SPROCKET 
CORRECT STAKING 2 Disconnect the breather hose from the front of the | 9. POA SSIBING L 
cover 10 CAMSHAFT CARRIER 22 TIMING CHAIN TENSIONER 
11 CARRIER RETAINING BOLTS AND WASHERS (8) 23 CHAIN GUIDE ADJUSTER 
Viiaaoe eter oNe 3 Remove the fuel pump (Refer Section F) spacer 
2 APPROXIMATE FINAL PROFILE block and push rod 12 CAMSHAFT RETAINER PLATE 24 DOWEL CAM CARRIER TO CYLINDER HEAD 
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CHECKING VALVE CLEARANCES 


1 Remove the camshaft cover. 
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CHECKING VALVE TIMING 


Remove the cam cover. 


Mark the relative position of No. 1 spark plug on 
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2 Turn the engine in the direction of rotation using a 
suitable socket bar assembly fitted with 1 5/16 in 
A.F. socket. 3 


4- the distributor and remove the cap. 


Turn the crankshaft in the direction of rotation until 
No. 1 piston is at TDC on the compression stroke, 


, Using @ feeler gauge or a dial indicator check and with the distributor rotor pointing to No. 1 lead and 


record the cam to follower clearance in the 


Fig. E-20 


SECTION THROUGH FUEL PUMP MOUNTING 


CAMSHAFT 


— 


BEARING SLEEVE FOR PUSH ROD 


’ 
onnnn won 


STUDS, NUTS AND WASHERS 


4 Starting from the centre of the cover slacken the 
eight flanged bolts securing the cover. 


5 Remove the bolts and seals. 


6 Detach the cover and gasket assembly from the 
head. 


7 Lift up over the camshaft carrier and under the 
choke and accelerator cables. 


Refitting 


1 Refitting is the reversal of the removing procedures 
noting the following: 


(a) Fit new cover gaskets. 
(b) Check the condition of the ‘O’ ring seals. They 


must stand proud of the bolt flange when 
fitted. 


(c) Tighten the bolts evenly working diagonally 
from the centre out. 


NOTE; Do not overtighten. A bolt flange which touches 


the alloy cover will promote noise from the 
valve mechanism. 


vt, VAs 


following sequence: 


the crankshaft pulley mark aligned with the pointer 
on the front of the crankcase. 


— With the crankshaft set as above, check that the 
Check No. 1 follower with No. 12 valve fully open. hole in the camshaft sprocket boss is aligned with 
Check No. 7 follower with No. 6 valve fully open. the groove in the cam carrier, Fig. E-22. Should it 
Check No. 9 follower with No. 4 valve fully open. be found that adjustment is not necessary Fig. E-23 
Check No. 2 follower with No. 11 valve fully open. assemble and reconnect the components by RETRACTING TIMING CHAIN TENSIONER 


Check No. 


Check No 
Check No 


Check No. 
Check No. 


Check No 


Check No. 
Check No. 


Check No. 


Check No. 
Check No. 


5 follower with No. 
. 10 follower with No. 
. 12 follower with No. 
6 follower with No. 
4 follower with No. 
. 11 follower with No. 
8 follower with No. 
3 follower with No. 10 valve fully open. 


1 follower with No. 


6 follower with No. 
4 follower with No. 


8 valve fully open. 
3 valve fully open. 
1 valve fully open. 
7 valve fully open. 
9 valve fully open. 
2 valve fully open. 
5 valve fully open. 


8 valve fully open. 


3 valve fully open. 
5 valve fully open. 


Check No. 7 follower with No. 2 valve fully open. 


NOTE: It is not necessary to adjust valve clearances to 
the figures quoted in GENERAL DATA until 
any one clearance has closed to 0.229 mm 
(0.009 in) or: 


(a) New components have been fitted. 


(b) Valve faces or seats have been re-ground. 


Fig. E-21 


CHECKING VALVE CLEARANCES 


reversing the checking procedure — Do not apply 
jointing compound to the cam cover gasket. 


Di) 


Fig. E-22 
CHECKING VALVE TIMING 


CRANKSHAFT AT TDC NO. 1 CYLINDER 
CAM SPROCKET HOLE ALIGNED WITH CARRIER MARK 


VALVE TIMING 


Ensure the timing marks are aligned as detailed in 
item 3 of checking procedure. 


Retract and lock the timing chain tensioner. Refer 
Fig. E-23. 


ces 


Om oe CO AND 


ef sll: 
Remove the camshaft sprocket, ensuring that the 
timing marks remain aligned. 
Disengage the sprocket from the chain. 


Refit the camshaft sprocket to the camshaft and 


CAMSHAFT CARRIER 
Bi cule rotate the camshaft until the hole in the sprocket is 

‘ ; é } aligned with the groove in top of the camshaft 
Dh cucacee 150’ AND ‘175 g g P 


carrier. 


- SPACER AND GASKET ASSEMBLY Check No. 3 follower with No. 6 valve fully open. Remove the sprocket taking care not to move ‘the 
ae Check No. 5 follower with No. 4 valve fully open. camshaft. 
PUMP : 
Check No. 2 follower with No. 7 valve fully open. ge F aie : : 
Po 
PUMP RETAINING SCREWS AND WASHERS OR Check No. 8 follower with No. 1 valve fully open. sition the sprocket in the timing chain with the 


chain tight on the guides, and the dowel hole in the 
sprocket lined up with the camshaft dowel. During 
this operation it is imperative that the camshaft and 
the crankshaft are not rotated. 


Fig. E-24 
TIMING CHAIN ADJUSTING COMPONENTS 


SET SCREW 

TENSIONER BODY 

FRONT ENGINE PLATE 

CAM ADJUSTER AND LOCKNUT — CHAIN GUIDE 
DOWEL BOLT 

TIMING POINTER PLATE 
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8 Fit the sprocket to the camshaft with the chain 
engaged keeping the chain taut on the fixed guide 
side. 


9 Release the chain tensioner. 


10 Check the tension of the chain. Any degree of 
slackness evident on the drive side of the chain 
must be removed by the adjustable chain guide. 
Refer ‘Timing chain guides.’ 


11 Recheck timing by turning engine in direction of 
rotation until crankshaft timing marks are again 
aligned at TDC No. 1 cylinder of compression 
stroke. 


12 Refit the components in the reverse order they 
were removed. 


TIMING CHAIN GUIDES 
Removing 


1 Raise vehicle on hoist. 
Remove the cam cover. 
Set timing at No. 1 TDC. 
Release the chain tensioner. 


2 

3 

4 

5 Remove the camshaft sprocket. 

6 Remove the guide and retaining bolts. Fig. E-25. 
7 


Remove the crankshaft pulley and damper 
assembly. 


8  Slacken all the oil reservoir retaining screws and 
lower the reservoir approximately 4.7 mm (3/16 in). 


9 Remove the two screws securing the oil seal 
retainer to the crankcase. 


10 Carefully separate the reservoir gasket from the 
seal housing gasket with a knife or suitable blade. 


11 Remove the seal housing. 
12 Remove the front cover. 


13 Release RH guide from the engine. 


14 Release the LH guide from the adjuster at the 


bottom and remove the guide by lifting and turning 
through 90° anti-clockwise. 


Refitting 
1 Reverse items 1 to 5. 


(a) Turn cam adjuster sufficiently to ensure that 
the guide is vertical. 


(b) Adjust the guide so that a slight tension is 
placed on the chain. 


(c) Lock the adjuster in this position. DO NOT 
OVERTIGHTEN THE CHAIN. 


3 Engage the chain tensioner. 


4 Check the valve timing and reverse items 1 and 2 of 
removing. 


5 Start the engine and check for correct operation 
and oil leaks, 
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Fig. E-25 


TIMING CHAIN GUIDES 
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KEY TO Fig. E-25 


=a 


CHAIN GUIDE — FIXED 

CHAIN GUIDE — ADJUSTABLE 
DOWEL BOLT 

CAM ADJUSTER 

CHAIN TENSIONER ASSEMBLY 
TIMING CHAIN 

CRANKSHAFT SPROCKET 
CAMSHAFT SPROCKET 

CAM ADJUSTER LOCKNUT 
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TIMING CHAIN 
Removing 
a Remove the cam cover and fuel pump. 
2 Align the timing marks. 
3 Release the chain tensioner. 


4 Remove the camshaft sprocket taking care not to 
4 move the crankshaft or camshaft. 


5 Leaving a section of the timing chain accessible 
place a piece of lint free cloth in the timing chain 
aperture to prevent the ingress of dirt or foreign 
material. 


6 = Split the chain using timing chain link remover, 
Renold Part No. 311006. 


Fig. E-26 


SPLITTING TIMING CHAIN 


1 LINK REMOVER 3 SIDE PLATE 


2 BEARING PIN 4 ROLLER 


TO OPERATE THE TOOL 


(a) Open the jaws of the tool by squeezing the two 
handles together, place it over the chain at one 
bearing pin and close the jaws against the 
roller by releasing the handles. Fig. E-26. 


(b) Turn the screw clockwise until the tip contacts 
the chain bearing pin end. 


(c) Continue turning the screw until the bearing 
pin end is forced just through the side plate. 


(d) Unscrew the tool and release it from the chain. 


(e) Repeat the operation on the bearing pin at the 
opposite end of the side plate, thus detaching 
the outer side plate completely. 


CAUTION: Ensure both free ends of the chain are 
secured so they will not drop through the 
aperture. 


NOTE: As this operation destroys the fit of the chain 
parts, no attempt should be made to rivet a link 
removed in this manner. The chain link and 
plate should always be renewed. 


7 Remove the crankshaft pulley. 


8 Slacken the oil reservoir screws and lower the 
reservoir approximately 4.76 mm (3/16 in). 


9 Remove the front oil seal housing gasket assembly. 


Refitting 


1 Remove the cloth from the aperture, attach the 
replacement chain to the old chain with a piece of 
wire so the old chain will act as ‘pull through’ to 
locate the new chain around the guides, tensioner 
and crankshaft sprocket. 


2 Replace the cloth in the aperture, to ensure that 
the chain links, tools, etc., do not fall into the oil 
reservoir. 


3 Secure the anvil of the timing chain link replacer, 
18GA017 to the camshaft carrier bolts, using the 
bolts supplied with the tool. 


4 Connect the two ends of the chain with a link and 
position the chain on the anvil as shown in Fig. 
E-27. 


Fig. E-27 


REPLACING TIMING CHAIN LINK 
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Fit the link side plate in position over the link 
bearing pins and tap the plate to ensure the full 
protrusion of the pins through the plate, using the 
hollow punch. 


Using the centre punch, spread the ends of the 
pins and finally pein the ends with the concave 
punch. . 


NOTE: It is essential that the link just riveted has 


sufficient side clearance to obviate binding. 
This must be physically checked by moving the 
chain by hand and if any resistance is felt, 
gently tap the link side plates to produce free 
movement. 


Remove the anvil of the timing chain link replacer 
from the camshaft carrier and remove the cloth 
from the cylinder head aperture. 


Adjust the valve timing. 


Replace the remaining components in the reverse 
order to which they were removed, referring to the 
GENERAL DATA section for correct torque 
settings. Do not use jointing compound on the cam 
cover gasket. 


TIMING CHAIN TENSIONER 


Removing 


1 


(oo fipeiei Bees! © > Yale ol ©) ieee = Scorers: o> Wogan) © 


Raise the vehicle on hoist or stands. 

Slacken the alternator belt and remove the bolt. 
Release the chain tensioner. 

Remove the cam cover. 

Align the timing marks. 

Remove the camshaft sprocket. 

Remove crankshaft pulley and damper. 


Slacken the oil reservoir screws and lower the 
reservoir approximately 4.76 mm (3/16 in). 


Fig. E-28 


CHAIN TENSIONER COMPONENTS 


SLIPPER ASSEMBLY 5 TENSIONER BODY 
SPRING 6 OILHOLE 
PLUNGER 7 COPPER WASHER 
WASHER 8 SETSCREW 


Fig. E-29 


REMOVING CHAIN TENSIONER 


1 ENGINE FRONT PLATE 4 SLIPPER COMPONENTS 


2 CHAIN GUIDE ADJUSTER 5 TENSIONER BODY 
3 SLIPPER ASSEMBLY 6 TIMING POINTER PLATE 


Remove the seal housing screws and carefully 
separate the housing gasket from the reservoir 
gasket with a suitable blade or knife and remove 
the housing. | , 


NOTE: It will be necessary to remove the RH engine 


10 
11 
12 


mount on ‘150’ — ‘175’. 
Remove the tensioner body. 
Turn adjuster to obtain maximum slack in chain. 


Lever the chain away from the tensioner and turn 
the tensioner through 180°. Finally push the chain 
inwards and remove the tensioner through the 
front plate aperture. 


NOTE: In some cases it may be necessary to remove the 


camshaft sprocket to obtain sufficient chain 
movement. 


Refitting 


Offer up the tensioner as illustrated in Fig. E-29. 
Push the chain inwards and place tensioner in 
position. 


Move the adjuster to tension the chain correctly. 


Fit the spring and plunger in the tensioner and lock 
them in place with a %” Allen key by turning 
plunger clockwise. 


Screw the tensioner body whilst holding the 
tensioner against the chain. 


Remove the set screw (8) (Fig. E-28) and release 
the plunger by turning the key anti-clockwise. 


Reverse the remainder of the removing operations. 
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CAMSHAFT AND FOLLOWERS 


Removing 


1 


Carry out operations 1 to 4 of Timing Chain 
Removal. 


Evenly slacken the camshaft carrier bolts in a 


2 
diagonal sequence until the valve spring pressure 
is released. 

3 Remove the camshaft carrier bolts. 

4 Raise the camshaft carrier sufficiently to allow the 
followers to clear the engine valves. 

5 Push the followers into the camshaft carrier until 
they contact the camshaft. 

6 Continue to remove the carrier assembly by easing 
it away from the cylinder head and quickly revolve 
it to prevent the followers from falling out. 

7 On the bench remove the cam followers with their 
adjusting shims, maintaining them in the order in 
which they were removed. 

8 Remove the camshaft in the direction of arrow. Fig. 
E-30. 

Refitting 

1 Fit camshaft locating plate to the carrier if 
previously removed. 

2: Lubricate the cam bearings and fit the camshaft in 
opposite direction to arrow. Fig. E-30. 

3 Lay the carrier on its side, lubricate the followers 
and fit them to their respective bores. Refer Fig. 
E-31. 

4 Turn carrier upside down, smear one side of 
adjusting shims with petroleum jelly and fit them to 
their respective followers. 

5 Check the bottom face of carrier for burrs or 
damage, as any protrusions will affect valve 
clearance. Also check that the carrier bolt thread 
and the respective threads in the cylinder head are 
free of foreign material. 

6 Position the carrier over the two locating dowels in 
the cylinder head, taking care not to dislodge the 
adjusting shims. 

tf Fit the carrier bolts and gradually tighten them in a 
diagonal sequence to 27 Nm (20 Ib.f.ft.) as shown 
in Figs. E-36 ‘262’ or E-37 ‘150’ — ‘175’. 

8 Revolve the camshaft several times. 

“) Check the valve clearances and adjust as 
necessary. 

10  Setand check valve timing. 
11 Replace and reconnect the remaining components 


by reversing the removing procedures where 
necessary. 


Fig. E-30 


REMOVING CAMSHAFT AND CARRIER ASSEMBLY 


1. CAMSHAFT 
2 CAM CARRIER AND FOLLOWER 


3 INSET — CAM FOLLQWER AND VALVE 
CLEARANCE ADJUSTING SHIM 


Fig. E-31 


REPLACING THE CAM FOLLOWERS 


VALVE CLEARANCE ADJUSTMENT 


Remove the camshaft carrier. 


Individually remove from the carrier the followers 
of the valves that require adjustment. 


Remove and check the thickness of the adjusting 
shims on the particular valves. 


Using previously recorded clearance, calculate 
the shim thickness required to give the correct 
clearance. 
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Example: 


Standard clearance of Exhaust 
Valve 0.46 mm (0.018 in) 
Actual clearance previously 
measured and recorded 
Difference being 


0.25 mm (0.010 in) 
0.21 mm (0.008 in) 


The shim removed from 

tappet 2.54 mm (0.100 in) 
Less difference 0.21 mm (0.008 in) 
Shim required 2.33 mm (0.092 in) 
Shims are available in 

steps of 0.05 mm (0.002 in) 
from 2.03 mm (0.080 in) to 3.50 mm (0.138 in) 


5 Select the shim required, smear one side with 
petroleum jelly and fit to appropriate cam 
follower. 

6 Refit follower to its original bore. 

7 Repeat operations for other valves requiring 
adjustment. 

8 Carry out balance of operation as detailed under 
Camshaft. 

CYLINDER HEAD 

Removing 

1 Drain the cooling system. 

2 Remove the PCV hose from the carburetter and 
cam cover. 

3 Remove the air cleaner assembly. 

4 Remove clips connecting fuel line to carburetter 
and pipes to vacuum hose. 

5 Disconnect ignition vacuum line. 

6 Disconnect brake-servo vacuum hose _ from 
manifold. 

7 Remove carburetter return spring. 

8 ‘150’ — ‘175’ MANUAL — disconnect the 
accelerator and choke cables. 

9 ‘175’ — AUTO — disconnect the downshaft cable. 

10 ‘262’ — AUTO — remove the hairpin clip from the 
accelerator cable bracket and disconnect the 
cable from the linkage. 

11 ‘262’ — AUTO — remove two screws securing the 
linkage bracket and lay bracket assembly with 
downshift cable attached to one side. 

‘262’ — MANUAL — remove two screws securing 
the cable and linkage bracket to the manifold and 
lay the assembly to one side. 

12 Remove the four nuts and flat washers securing 
the carburetter to the manifold and remove the 
carburetter. 

13 


Remove the spacer block, heat shield and gaskets. 


ARRANGEMENT OF CHOKE AND ACCELERATOR 


1 


2 


3 
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Fig. E-32 


‘150°’ — ‘175’ MANUAL 


CABLES 


Fig. E-33 


ARRANGEMENT OF ACCELERATOR AND 
THROTTLE CABLE LINKAGE ‘175’ AUTOMATIC 


TRANSMISSION THROTTLE CABLE ASSEMBLY 


DUAL LINKAGE RETURN SPRINGS CARBURETTER THROTTLE 


ACCELERATOR CABLE 


Fig. E-34 


ARRANGEMENT OF CABLES AND LINKAGE 


‘262’ 


AUTOMATIC 


see! 
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Fig. E-35 


ARRANGEMENT OF CABLES AND LINKAGE 
‘262’ MANUAL 


Disconnect the exhaust pipe at the manifold and 
loosen the clamp at the engine adaptor plate. 


Disconnect the top radiator hose and the heater 
hoses and by-pass hose. 


Disconnect the wire from the coolant temperature 
transmitter. 


Disconnect the vapour separator return line 
connection. 


Disconnect the fuel line at the carburetter and fuel 
pump. 


Disconnect the fuel line to the pump. 


Remove the fuel pump, spacer block and gaskets 
from the cam carrier. 


Remove the screws and ‘O’ ring seals securing the 


‘cam cover. 


Remove the cam cover and gasket and recover the 
fuel pump push rod. 


Remove the distributor cap and the leads from the 
spark plugs. It may be necessary to rotate the 
distributor slightly so that it does not foul the head 
when being removed. 


Rotate the engine to TDC No. 1 cylinder. 
Unlock the timing chain tensioner. 
Remove the camshaft sprocket. 


Slacken the head bolts evenly in a diagonal 
sequence. 


Remove the cylinder head assembly. 


NOTE: Two dowels locate the head to the block. The 


dowels are located on the right hand side of the 
block adjacent to cylinders 1 and 6 ‘262’ and 1 
and 4 ‘150’ — ‘175’. 


‘262’ 


CYLINDER HEAD AND CAM CARRIER BOLT 
TIGHTENING SEQUENCE 


Fig. E-37 
150’ — ‘175’ CYLINDER HEAD AND CAM CARRIER 
BOLT TIGHTENING SEQUENCE 
Dismantling 


il 
2 
3 


Remove the thermostat housing. 
Remove the.camshaft carrier. 


Compress the valve springs and remove the valve 
cotters. 


Remove the valve spring cups, springs and spring 


seat seal assemblies. 
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Decarbonising 
1 Plug the water passage holes with clean cloth. 


NOTE: The engine may be rotated freely as the chain is 
disengaged from the crankshaft pulley. 


2 Clean the carbon deposit from the piston crowns, 
cylinder block, cylinder head, combustion 
chambers, and valve ports, using a carbon 
removing brush or blunt scraper. 


NOTE: Exercise care when cleaning the aluminium alloy 
pistons as grooving may lead to piston failure. 
Clean the valve stems and heads with a wire 
buff. 


Fig. E-38 
REMOVING VALVE ASSEMBLIES 


1 VALVE LIFTER FITTED TO SPRING CAP AND 
VALVE HEAD 


SPRING CAP 
VALVE RETAINING COLLETS 
VALVE SPRINGS 


a +. oO ND 


SPRING SEAT AND STEM OIL SEAL (INLET 
VALVE ONLY) 


6 INLET VALVE 
7 EXHAUST VALVE 


3 Remove all traces of carbon dust with compressed 
air then thoroughly clean all parts with an air drying 
cleaning solvent. Inspect the cylinder head and 
valve seats for cracking, burning, pitting and 
distortion. 


VALVES 


Examine the valves for stem wear or damaged, cracked 
or burnt heads, and pitting of faces. Valves in a pitted 
condition must be refaced or renewed. Check the fit of 
valve stems in their respective bores. Excessive or 
insufficient clearance will affect engine operation and 
performance. 


If the valve stem to bore clearance is excessive, check 
the clearance using a new valve, and if the clearance is 
still outside that quoted in the GENERAL DATA Section, 
then valves with oversize stems should be fitted. Fitting of 
valves with oversize stems is accomplished with the use 
of guide reamers. Worn valve guides will not permit 
correct centering of the valve seat reconditioning 
equipment or the valve itself. 


Check the valve spring compression. 


VALVE SEATS 


If the valve seats show signs of pitting or uneveness they 
should be trued by the use of seat cutters or valve seat 
grinding equipment. 


There are a number of suitable valve seat grinders 
available and the recommendation of the equipment 
manufacturer should be carefully followed to obtain the 
proper results. Prior to refacing the seats ensure that the 
valve guides and seats are thoroughly clean. Any carbon 
deposits remaining in the valve guide will not allow 
correct centering of the grinding or cutting equipment 
pilot. 


Worn valve seats usually have a glass-hard surface and a 
glaze breaker should be used to prepare the valve seat 
surface when using seat cutters. 


Fig. E-39 


CUTTING AND NARROWING VALVE SEATS 


1. CUTTING THE SEAT 2 NARROWING THE SEATS 


A 
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Remove only enough metal to eliminate pits and true the 
surface. Check the width of the seats after refacing and 
narrow them if there is excess of the specified width. Use 
20 deg. and 10 deg. cutters and ensure that the seat 
remains in a positive position relative to the centre of the 
valve face. Refer Fig. E-39. 


VALVE LAPPING AND SEAT TESTING 


1 Lightly lap the valves into the seats with fine 
grinding compound. The refacing and reseating 
operations should leave the finished surfaces 
smooth and true so that minimum lapping is 
required. Excessive lapping will groove the valve 
face preventing a good seat when hot. 


2 Test valve for concentricity with seats and for 
correct sealing using Prussian blue coat the valve 
face with a thin coat of blue and turn it against its 
seat. If the valve seal is concentric with the valve 
guide, a mark will be made all around the seat, 
while if the seat is not concentric with the guide, a 
mark will be made only on one side of the seat. 
Next, coat the valve seat lightly with Prussian blue. 
Rotate the valve against the seal to determine if the 
valve face is concentric with the valve stem, and if 
the valve is seating all the way around. 


NOTE: Both Prussian blue tests are necessary to prove 
correct seating is obtained. 


Assembling the Cylinder Head 
1 Lubricate the valve stems with E.P. 140 oil and fit 
the valves to their respective seats. 


2 Fit new valve spring seat and seal assemblies to the 
inlet valves. 


[ge} 


Fit the valve spring cups and cotters. 


Refitting 


1 Refitting is the reversal of the removing procedure 
noting the following: 


(a) Ensure that the cylinder head bolt holes on the 
cylinder block are free of foreign material. 


(b) Check the cylinder block face for damage, 
burrs and abrasions, particularly check the 
area around the bolt holes. Rectify as 
necessary. 


(c) Position the cylinder head gasket over the 
dowels in the cylinder block. 


(d) The gasket must be installed dry. 


(e) Tighten the head bolts gradually in diagonal 
sequence. Refer Fig. E-36 ‘262’ or E-37 ‘150’ 
— ‘175’. 


(f) Refit camshaft carrier assembly. 


(g) Check and adjust the valve clearances and 
valve timing. 


FLYWHEEL AND STARTER RING GEAR 
MANUAL TRANSMISSION 


Removing 


1 Remove the transmission and flywheel housing 
Section L: 


2 Remove the clutch assembly Section K. 


3 Mark the position of the flywheel in relation to the 
crankshaft. 


NOTE: The flywheel is not doweled to the crankshaft. The 
two items are number stamped only on early 
engines. 

On later engines the flywheel is marked with a 
line at the TDC No. 1 point. 


4 Remove the bolts securing the flywheel to 
crankshaft. 


Inspection 


1 Check the clutch plate face for indications of 
scoring, overheating, or surface cracking. 


2 Check mounting bolt holes and bolts for indication 
of looseness. 


3 Check condition of starter ring gear. 


OVERHAULING 


1 The clutch plate surface may be reconditioned by 
machining the entire flywheel face, provided the 
finished overall thickness is not less than 32.51 mm 
(1.280 in) ‘150’ and ‘175’ and 33.53 mm (1.320 in) 
‘262’. The face must be parallel to the rear 
mounting face. Tolerance 0.050 mm (0.002 in) 
width. 


2 RING GEAR REPLACEMENT. Refer Figs. E-40, 
E-41 and E-42. 


(a) Secure the flywheel in a vice fitted with soft 
jaws. 


(b) Place a cloth over flywheel for protection from 
flying fragments. 


(c) Split the gear with a suitable chisel. 


(d) Remove the ring gear and clean up the seating 
face and flange. 


(e) Place the flywheel on a flat surface flanged 
side down. 


(f) Identify the hardened side of the gear — ‘262’ 
engines. The hardened side faces the engine 
and is identified by a number of equally spaced 
punched dots on the face. Fig. E-42. 

The hardened side of the ‘150’ and ‘175’ gear 
has a lead cut on the teeth. The lead side faces 
away from the engine. 


(g) Heat the gear uniformly to a temperature not 
exceeding 260°C (500°F) and locate it on the 
flywheel. 

‘262’ hardened side up (dots visible). 
‘150’ and ‘175’ hardened side up (lead teeth 
visible). 
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9 *150’ — ‘175’ (h) Press the gear firmly against the flange. 


(i) Allow the assembly to cool gradually — Do not 
hasten the cooling in any way as internal 
stresses may be set up within the gear leading 
to early failure. 


Thank 


Refitting 


1 Refit the flywheel assembly to the crankshaft using 
new bolts and torquing them in a diagonal 
sequence to the figure quoted in GENERAL DATA. 


© AE WE 2" 
—— 
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2 Using a suitable dial gauge, check the flywheel 
runout which should not exceed the figures quoted 
in GENERAL DATA. 


ETM EE 


Sag 


LILA MOA LTA DLL LLL ALE GMD DA 


ee eS 


2 al eS 


\ 5 REMOVING STARTER RING GEAR — MANUAL 3 Refit the remainder of the components in the 
Q 1 RING GEAR 3. FLYWHEEL reverse order to which they were removed. 

WN 2 PROTECTIVE COVER 4 CHISEL 
N S & CONVERTER DRIVE PLATE AND 


STARTER RING GEAR ASSEMBLY 


This component is serviced as an assembly only. 
Removing and refitting refer Section M. 


CRANKSHAFT REAR OIL SEAL 


SOL 


VILA 
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Removing 
1 Remove transmission Sections L or M. 


8 2 Remove the clutch and flywheel assembly Section 
E and K or Converter and Drive Plate Section M. 
3 Extract the seal from the cylinder block using 
ae fy service tool 18GA031. Fig. E-43. 
CAUTION: Exercise care when extracting the seal to 
7 avoid damage to the crankshaft. 
Ce, 
N 
f 
wN 
2 
PE SSSSSSSSSSSSSSSSS SSE 10 
Fig. E-40 
SECTION THROUGH STARTER RING GEAR 
AND FLYWHEEL ASSEMBLY 
Fig. E-43 
en. fy te pean REMOVING CRANKSHAFT REAR OIL SEAL 
2 STARTER RING GEAR ; 8 INPUT SHAFT SPIGOT BEARING — MANUAL 
3 RING GEAR HARDENED SIDE TRANSMISSION ; TO eese 
4 RING GEAR LEAD SiDE "9 ENGINE ADAPTOR PLATE ‘150° — 175" 2) RENEE SEB ARS OL REREASLOCKWISE 
VIEWED FROM REAR OF ENGINE 
5 CONVERTER DRIVE PLATE ASSEMBLY 10 ENGINE OIL RESERVOIR :; Fig. E-42 
‘ 3 REMOVE BY TURNING FORCING SCREW 


FLYWHEEL RETAINING BOLTS Si “ CORRECTLY ASSEMBLED RING GEARS CLOCKWISE 
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Refitting FRONT ENGINE MOUNTINGS 
1 Liberally lubricate the seal lip and the surface of ‘262’ 


the crankshaft with engine oil. 
Removing Refer Figs. E-46 and E-47. 
NOTE: The direction of crankshaft rotation is indicated : 
é “| Place vehicle on stands. 
on the seal by an arrow. 
2 Carefully fit the seal to the crankshaft journal, 2 SPOT eae Punk tgs UNdeniealte 
turning it in the opposite direction to the arrow 3 Remove the bolts securing the mounts to the 


(clockwise). engine brackets. 


3 Secure the seal replacer adaptor 18GA044 to the 4 Remove the nuts and spring washers securing the 
end of the crankshaft as shown in Fig. E-44. mounts to the crossmember. 


4 Lubricate the inside of the seal replacer and fit it 5 Raise the power unit and remove the mounts. 


over the crankshaft against the seal. 

Refitting 

5 Fit the nut to the adaptor and wind up till seal 
enters its housing. 


1 Refitting is the reversal of the removing procedures. 


6 Continue to wind in seal until it is flush or just clear 
of the crankcase face. 


NOTE: Clearance must exist between the seal and the 
flywheel mounting face on the crankshaft. 


Fig. E-46 
LAYOUT FRONT ENGINE MOUNTING COMPONENTS 
6. 269" 
1 FRONT CROSSMEMBER 4 R.H. ENGINE BRACKET 
AWenlaex 2 L.H. MOUNT § R.H. MOUNT 


3 L.H. ENGINE BRACKET 
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Fig. E-44 


INSTALLING CRANKSHAFT REAR OIL SEAL 


=. 


OIL SEAL 
18GA044 REPLACER SLEEVE 
18GA044 ADAPTOR 


CORRECT FRONT ENGINE MOUNT INSTALLATION — 
SCREW ADAPTOR TO CRANKSHAFT ‘262’ 
FITTED POSITION OF SEAL 1 LEFT HAND SIDE 2 RIGHT HAND SIDE 


a f+. © ND 
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Fig. E-45 
LAYOUT OF FRONT ENGINE MOUNTS 
‘150° — ‘175° 

1 R.H. MOUNTING ASSEMBLY 6 TIMING CHAIN GUIDE DOWEL BOLT 12 MOUNT 
2 FRONT ENGINE PLATE 7 ALTERNATOR BRACKET MOUNT 13. REACTION PLATE 
3 MOUNT 8 ASSEMBLED VIEW 14 CHASSIS BRACKET 
4 CHASSIS BRACKET 9 INSTALLED VIEW 15 ASSEMBLED VIEW 
5 TIMING CHAIN GUIDE ADJUSTER 10 L.H. MOUNTING ASSEMBLY 16 INSTALLED VIEW 


11. ENGINE BRACKET 


FRONT ENGINE MOUNTINGS 
“150” — ‘175’ 


(BOTH SIDES) 


Removing Refer Fig. E-45. 


{ 


Remove the nut and spring washers securing the 
engine mount to the engine bracket. 


2 Support and take the weight off the power unit. 
3 Remove the two bolts, nuts and spring washers 
securing the mounts to the chassis brackets. 
4 Raise the power unit slightly to remove the mount. 
Refitting 


1 


Refitting is a reversal of the removing procedures. 


POWER UNIT REMOVAL 
*262’ 


The following method covers both manual and automatic 
transmissions. Delete operations not applicable. 


Removing 


5 
2 
3 


Drain the cooling system. 
Remove the bonnet. 
Remove the air filter assembly. 


Remove the vacuum advance pipe from the 
carburetter. 


Remove the emission control hose from the 
carburetter. 


Remove the brake vacuum hose from. the 
manifold. 
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7 Remove the fuel hoses from the fuel pump. 32 Remove the two bolts securing the selector 
6) eRetove-NEIMUBF pipeelitrami the pUIIE=te" the mechanism and remove from the vehicle, noting 
aanbuneeer the position of the wave and spacer washers 
; located behind the securing bolts — Manual. 
sa fMi lite! acacthae theo dasha wg 1S ice ith cee 33 Place a suitable trolley under the power unit. 
10 — the Be tec go Me ie Nae plate 34 Lower the unit and push back far enough to 
eS ee ee ee allow a bar or chains to be placed between 
11 Disconnect the coolant hoses. towing eyes. 
12 Disconnect all electrical wiring to the power unit 35 _ Using suitable lifting equipment, raise the front of 
and cooling fan. the vehicle far enough to allow the power unit to 
be rolled out and support the vehicle on stands. 
13 Remove the cooling fan and bracket. 
36 Remove the power unit out from under the 
14 Remove the distributor cap and rotor button — vehicle. 
Automatic. 
f ra) ; 37 Remove the front crossmember from the unit. 
15 Disconnect the top and bottom transmission oil 
cooling pipes from the radiator — Automatic. 38 Remove the rear crossmember from the unit. 
16 Disconnect the exhaust pipe flange at the 39 Remove the transmission cooling pipes — 
manifold. Automatic. 
17 ‘Fit engine lifting bracket — 18GA041 and chain. Refitting 
NOTE: When fitting the rear bracket it will be necessary 1 Refit front and rear crossmember to power unit. 
for ft eo AN ATSHEL Sey erauee 2 Refit transmission cooler pipes — Automatic. 
bulkhead. 
3 Refit lifting equipment as necessary. 
18 Raise front of vehicle and place on stands. Aaa oe 
" ; : 4 Slide the power unit into position under the 
19 Drain engine oil. wahice, 
20 a a eh Mp4 power unit [264.5 kg (528 ) Raise the front of the vehicle and reset the stands 
) Auto.] with a suitable crane. so that when the body is lowered the front wheels 
will be approximately 150 mm (6 in) from the 
NOTE: For correct weight distribution, the lifting hook ground. 
should be above the third set of cam cover 6 Raise the rear of the vehicle and place on stands. 
retaining screws from the front. 
! 7 Align unit under vehicle and raise into position with 
21 Remove the propeller shaft seal extension suitable lifting equipment. 
housing to prevent oil spillage. 
8 Leave clearance for fitting gear selector 
22 Remove the speedometer cable from the mechanism — Manual. 
transmission and seal the housing to prevent oil 
spillage. 9 Refit gear selector mechanism to rear of 
: transmission using the two bolts and washers in 
23 Disconnect the rear crossmember from _ the their original positions — Manual. 
chassis rails. 
, 10 Connect selector levers to their respective links — 
24 Disconnect the gear selector rod and the Manual. 
inhibitor switch wires — Automatic. 
’ ; 11. - Replace lever knob — Manual. 
25 Disconnect the reverse light wires at the switch 
— Manual. 12 ~+Raise the unit and fit the rear crossmember. 
26 Disconnect the exhaust system from the adaptor 13 Disconnect the lifting equipment and remove the 
plate bracket. plates. 
27 _ Disconnect the earth strap at the engine ends. 14 ‘Refit the propeller shaft. 
28 Disconnect the front crossmember from the 15 Refit the gear selector lever — Automatic. 
wages falls. 16 Refit speedo cable. 
29 ~~ Lower the power unit sufficiently ae gain access 17 Reconnect the reverse light wires — Manual. 
to the gearshift selector mounting bolts — 
Manual. 18 Reconnect the inhibitor switch wires — Automatic. 
30 Remove the gear selector knob — Manual. 19 Refit the exhaust pipe and brackets. 
31 Disconnect the selector levers from their links. 20 _—‘ Refit the lower transmission cooler pipe. 
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21 Check radiator drain plug. 

22 ~—Refit earth strap. 

23 Remove the rear stands from under the vehicle and 
lower to the floor. 

24 Remove the front stands from under the vehicle 
and lower to the floor. 

25 Connect top transmission cooler pipe to the 
radiator — Automatic. 

26 ~=Refit the distributor cap and rotor button — 
Automatic. 

27 Refit the bottom radiator hose to the coolant pump. 

28 Refit the cooling fan and mounting brackets to the 
vehicle. 

29 ~ Refit the top radiator hose. 

30 Refit the heater hoses. 

31 Refit all electrical connections to the power unit. 

32 Refit fuel pump feed and return lines. 

33 Refit carburetter, heat shield and_ cables 
including downshift cable — Automatic. 

34 Refit brake vacuum hose to induction manifold. 

35 Fit fuel line pump to carburetter. 

36 Connect emission control hose to carburetter. 

37 ~_—*~Refit air intake filter assembly. 

38 = Fill cooling system with coolant (Inhibitor and 
water). 

39 ‘Fill engine oil reservoir with lubricating oil to the 
correct specification and level. 

40 Top up transmission with lubricating oil or fluid 
to the correct specification and level. 

41 Start engine and check that oil and ignition 
warning lights and all gauges are functioning 
correctly. 

42 Switch off engine and check oil coolant levels. 

43 Restart engine — run to operating temperature 
and check all hoses, gaskets and seals for fuel 
oil or coolant leaks. 

44 Refit and adjust bonnet. 

45 _— Road test. 

POWER UNIT REMOVAL 
“150” — ‘175’ 
Removing 
1 Remove the bonnet. 
2 Disconnect all electrical connections to the power 
unit. 
3 Drain the cooling system. 


Disconnect the heater and radiator hoses — 
remove the radiator. 


Disconnect the brake servo pipe at the manifold 
where fitted. 


Disconnect accelerator, choke and throttle (auto), 
cables at the manifold. 


Disconnect main fuel line to fuel pump and vapour 
separator return pipe. 


Remove the carburetter and air filter assembly. 


Disconnect the exhaust system sufficiently to 
enable it to be moved clear of the engine. 


Disconnect the clutch slave cylinder — manual 
models. 


Fit engine lifting brackets to engine. 
Raise front of car and place on stands. 


Attach lifting equipment to engine and take the 
weight of the power unit. Do not lift the vehicle off 
the stands. 


Mark and disconnect the forward tailshaft at the 
gearbox flange. 


Disconnect the speedo cable. 


Disconnect inhibitor switch wiring and selector rod 
— automatic models. 


Disconnect the gear lever from under the vehicle — 
manual models. 


Remove the bolts from the rear crossmember. 


Remove the RH front engine mount from the 
chassis bracket. 


Remove the LH mount complete. 


Place a suitable trolley under the power unit and 
lower the unit on to it and remove the lifting chain. 


NOTE: Exercise caution when lowering unit to avoid 


damage to alternator. 


22 Place a lift bar through the towing eyes at the front 
of the car, attach lifting equipment and raise the 
front of the car sufficiently to allow the engine to be 
pulled clear. 

Refitting 

1 Reverse the removal procedure. 


ENGINE REMOVAL 
“150° — “175” 


Removing — manual only 


1 
2 


Remove the bonnet. 


Drain the cooling system and remove the air 
cleaner. 


Disconnect all electrical connections to the engine. 
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LAYOUT OF CYLINDER BLOCK AND ASSOCIATED COMPONENTS 
18 


CYLINDER BLOCK AND CRANKCASE 
PISTON AND RING ASSEMBLY 
CONNECTING ROD AND CAP ASSEMBLY 
CONNECTING ROD BEARING 

ADAPTOR PLATE + 

GASKET ADAPTOR PLATE + 

DOWELS — PLATE TO CYLINDER BLOCK 
CRANKCASE VENTILATOR FILTER 
DOWELS — CYLINDER HEAD LOCATION 
SCREWS — CHAIN GUIDES 

FRONT ENGINE PLATE AND GASKET * 
GALLERY. PLUG 

DOWEL BOLT CHAIN GUIDE 

GUIDE ADJUSTER LOCKNUT AND WASHER 
TIMING POINTER PLATE 

MAIN BEARING CAP BOLTS AND RING DOWELS 


DISTRIBUTOR/OIL PUMP DRIVE SHAFT AND 
THRUST WASHER 


19 


bs Refer Figs. E-6 and E-45 for ‘150 
+ Refer Figs. E-6 and E-40 for ‘150’ and ‘175’ Detail 


MAIN BEARING AND CRANKSHAFT THRUST 
WASHERS 


FLYWHEEL AND STARTER RING GEAR 
ASSEMBLY + 


SPIGOT BEARING + 

CRANKSHAFT REAR OIL SEAL + 
CRANKSHAFT 

CRANKSHAFT GEAR 

CRANKSHAFT KEYS 

CRANKSHAFT SPROCKET 

FRONT OIL SEAL 

OIL RESERVOIR OIL SEAL 

SEAL ADAPTOR 

CRANKSHAFT PULLEY AND DAMPER ASSEMBLY 
PULLEY RETAINING BOLT AND LOCK PLATE 
CORE PLUGS 

FILTER PORT 


” and ‘175’ Detail 


O.H.C. ENGINES E-35 


| RS SS SS SS 


4 Disconnect all engine controls. 

5 Disconnect exhaust downpipe at the manifold 
flange. 

6 Disconnect the heater and radiator hoses and 
remove the radiator. 

7 Remove engine fan. 

8 Disconnect fuel line to fuel pump and vapour 
separator return line. 

9 ‘Fit the engine lifting brackets Part No. 18GA041 to 
the cylinder head and attach lifting equipment. 

10 Remove all bolts securing the engine back plate to 
the clutch housing. 

11 Support the gearbox with a suitable stand. 

12 Take the weight off the engine and disconnect the 
front engine mounts from the chassis brackets. 
Ensure the gearbox is still supported as the front of 
the vehicle will raise as the engine weight is 
removed from the suspension. 

13. Move the engine forward to disengage the gearbox 
first motion shaft from the crankshaft and clutch. 
Do not allow the engine or gearbox to hang on the 
gearbox shaft or clutch damage may result. 

14 Lift the engine clear of the body. 

Refitting 

1 Torefit the engine reverse the removal procedure. 

ENGINE ADAPTOR PLATE 
Removing : 

1 Remove the power unit. 

2 Remove the transmission. 

3 Remove the flywheel/converter drive plate. 

4 Remove the starter motor. 

5 Remove the oil reservoir ‘262’. 

6 _ Drain engine oil on ‘150’ — ‘175’. 

7 Remove the eight bolts, spring and flat washers 
securing the plate to the engine. 

8 Remove the plate from the locating dowels and 
gasket. 

9 Place the plate on a flat surface and carefully drift 
out the crankshaft rear oil seal. 

Refitting 

1 Clean and inspect the plate for damage. 

2 Check that the engine crankcase breather passage 
is clear. 

3 Clean the gasket faces on the back of the engine. 

4 Apply a coat of Permatex No. 3 jointing compound 


to the gasket surfaces on the plate. 


5 


Locate the new gasket on the plate ensuring it is 
correctly positioned over the dowels. 


Fit the plate to the engine and locate the eight 
bolts, flat and spring washers. 


Tighten all bolts evenly. 


Fit a new crankshaft rear oil seal using service tool 
18GA044. 


Reverse items 1 to 5 of removing in accordance 
with previous methods. 


NOTE: Spring washers only are used on ‘150’ — ‘175’ 


bolts. 


PISTON RINGS AND CONNECTING 
ROD ASSEMBLIES 


Removing 


1 
2 
3 


Remove the power unit. 
Remove the transmission as necessary. 
Remove the cylinder head. 


Remove the oil reservoir oil pick up pipe assembly 
and oil pump. 


Fig. E-49 


PISTON AND CONNECTING ROD MARKINGS 

1 CONNECTING ROD 4 CONNECTING ROD CAP 
2 CONNECTING ROD BOLT 5 _ PISTON 

3 CONNECTING ROD NUT 
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5 Remove any traces of carbon from around the top 
of the cylinder bores. 
6 Check the top of the bores for wear. If a ridge is 
present it should be removed prior to withdrawing 
the piston assemblies or damage to the piston 
could result. 
7 Carefully remove carbon from the top of the 
piston crowns. 
8 Mark each piston by number in its forward 


position. 


NOTE: The pistons have offset gudgeon pin bosses 


and can only be fitted one way; to the 
‘FRONT’ of the engine as shown in Fig. E-49. 


Mark the connecting rods and caps so that they 
may be assembled in their correct order. Refer 
‘A’ Fig. E-49. 


Remove nuts. 
Remove the connecting rod caps and bearings. 


Remove the pistons and connecting rods out 
through the top. 


Temporarily refit the connecting rod caps and 
bearing shells to their respective rods. 


Dismantling 


{ 


Clamp the flat section bar of the gudgeon pin 
remover-replacer 18GA06 in a vice, long post 
uppermost. 


Remove the screw from the tool and push it 
through the gudgeon pin until the shoulder of the 
large diameter contacts the end of the gudgeon 
pin. Refer ‘A’ Fig. E-50. 


Position the piston and connecting rod assembly 
against the end of the long post of the tool and 
attach the nut and thrust bearing assembly to the 
screw. 


NOTE: Ensure that the flat section of the piston is 


squarely mounted against the tool post with the 
post cutaway positioned directly below the ring 
land. Refer ‘B’ Fig. E-50. 


Mark the piston, gudgeon pin, and connecting rod 
so that they can be assembled in their original 
positions. 


Withdraw the gudgeon pin by turning the nut until 
the pin is fully retracted out of the piston and 
connecting rod into the tool post. 


NOTE: Support the connecting rod during the operation 


to prevent it falling when the pin is removed. 
Should the screw begin rotating when turning 
the nut hold the end ‘C’ (Fig. E-50) with a 
spanner. 


Refit the gudgeon pin to the piston from which it 
was removed. Avoid mixing gudgeon pins and 
pistons. 


Remove the piston rings. 
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Fig. E-50 
REMOVING THE GUDGEON PIN 


Checking 


1 


Carefully clean the carbon deposits from the piston 
to ensure the ring grooves are clean. 


Wash all parts in cleaning solvent. 


Inspect the cylinder bores for ridging, excessive 
wear and distortion. 


Check the wear pattern on the thrust faces of the 
piston for indications of incorrect connecting rod 
alignment, incorrect piston shape, scuffing, 
scoring or seizing. 


Check piston sizes with a micrometer and measure 
the piston clearance. 


Check the piston ring gaps at the lower ends of the 
cylinder bores, Fig. E-51. 


Fig. E-51 


CHECKING PISTON RING GAP AT BOTTOM OF 


CYLINDER BORE 
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Fig. E-52 
CHECKING PISTON RING TO GROOVE CLEARANCE 


7 Check the piston ring to groove clearance, Fig. 
E-52. 


8 Check the big end and gudgeon pin bores of the 
connecting rods for indications of out of 
roundness and fretting and distortion of the 
connecting rod cap. 


Assembling 


1 Lubricate the gudgeon pin with thin oil and fit it 
into the bore on one side of the piston. 


2 Clamp the gudgeon pin remover/replacer 18GA06, 
in a vice with a small length boss uppermost. 


3 Position the tool screw through the gudgeon pin, 
connecting rod and tool and fit the nut and thrust 
bearing assembly to the screw. Refer Fig. E-50. 


NOTE: Ensure that the cutaway portion of the tool post is 
positioned directly below the ring land and that 
the connecting rod is positioned in the piston, 
so that the squirt hole in the big end faces the 
right hand side of the engine. 


4 Screw the nut up with the fingers until resistance is 
felt and check that the gudgeon pin is squarely 
aligned with the connecting rod. Ensure that the 
face of the tool is also squarely aligned on the flat 
face of the piston. 


5 Seta suitable tension wrench to 13.5 Nm (10 
lb.f.ft.). This represents the minimum load for an 
acceptable fit between the gudgeon pin and 
connecting rod. 


6 Using the tension wrench on the nut, and holding 
the screw, pull the gudgeon pin in until the 
shoulder of the tool screw is 1.59 mm (1/16 in) 
below the piston face. Refer Fig. E-53. When 
correctly fitted with the connecting rod midway 
between the piston bosses, the ends of the 
gudgeon pin should be flush with the flat faces of 
the piston. 


NOTE: If the tension wrench has not broken throughout 
the pull, the fit of the gudgeon pin to the 
connecting rod is not acceptable and neces- 
sitates the renewal of components. The nut 
and screw of the tool should be kept well 
lubricated with engine oil to avoid excessive 
friction resulting in false tension wrench action. 
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Fig. E-53 
POSITION OF CORRECTLY FITTED GUDGEON PIN 


Check that the piston pivots freely on the pin and is 
free to slide sideways. If stiffness exists, wash the 
assembly in fuel or kerosene, lubricate the 
gudgeon pin and recheck. If stiffness persists, 
dismantle and check for ingrained dirt or damage. 


Check the piston and connecting rod _ for 
alignment. 


Lubricate the gudgeon pin. 


Fit the bottom rail of the oil control ring to the 
piston and position it below the bottom groove. 


Fit the oil control expander into the bottom groove. 


Move the bottom oil control ring rail up into the 
bottom groove. 


Fit the top oil control rail into the bottom groove. 


Check that the ends of the expander are butting 
but not overlapping. 


Set the gaps of the rails and the expander at 90 
degrees to each other. 


Fit the second compression ring with the scalloped 
face of the ring towards the bottom of the piston. 


Fit the top compression ring to the groove with the 
inner shouldered face towards the top of the 
piston. Refer Fig. E-54. 


Replacing (see Main and Connecting Rod Bearings) 


1 


Ensure that the connecting rod big end bores are 
clean and free from burrs or marks. 


Clean the bearing shells and fit them to the 
connecting rods and caps. The shells are notched 
to fit the recesses machined in the rods and caps. 


NOTE: Any foreign material between the bearing shells 


and connecting rod or cap will affect clearance 
and result in bearing failure. 


Liberally lubricate the cylinder bores, pistons and 
connecting rod bearings with engine oil. 


Compress the piston rings using a suitable ring 
compressor. 
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Fig. E-54 
FITTING PISTON RINGS 
1. OIL RING BOTTOM RAIL 4 EXPANDER ENDS BUTTED 


2 OIL RING TOP RAIL 5 SECOND COMPRESSION RING 
3 OIL RING EXPANDER 6 TOP COMPRESSION RING 


5 Enter the piston and connecting rod assembly to 
the cylinder bores from the top, ensuring that the 
oil jet holes in the connecting rods are facing the 
distributor side of the engine. 


6 Gently tap the piston into the cylinder at the same 
time checking that the connecting rods centre on 
the crankpin. 


7 With the connecting rod positioned on the 
crankshaft, fit the connecting rod cap and lower 
half bearing. 


8 Fit to the connecting rod bolts and tighten them to 
the figure specified in the GENERAL DATA section. 


9 Refit the remainder of the components removed 
and reassemble the engine. 


MAIN AND CONNECTING ROD 
BEARINGS 


General 


To achieve maximum bearing service life the following 
conditions must apply. 


1 Crankshaft journals to be parallel and concentric 
to within factory specifications. 


2 Bearing housing bores to be parallel and 
concentric to within the factory specifications. In 
the case of the main bearing housings correct 
alignment is essential. 


3 Correct diametral clearances. 


4 Steel backed reticular aluminium tin replacement 
bearings are used for the main and connecting 
rods, and are accurately bored to size in precision 
fixtures. To function satisfactorily a bearing must 
be seated firmly with its housing to enable heat to 
dissipate and overcome bearing to housing 
movement. 


Bearing Housing 


Remove all burrs from the bearing housing butt faces, 
assemble the housing and tighten to the specified torque. 
Measure the bearing housing at each end, vertically and 
horizontally and at an angle of 45°. Refer Fig. E-55. 


Main bearing housings must be checked for alignment 
with a straight edge. A housing that is not within the 
factory specified limits must be reconditioned by closing 
the butt face and re-machining the housing to standard 
specifications. Connecting rods that have been filed, 
must be replaced. 


Fig. E-55 
CHECKING CONNECTING ROD BEARING HOUSING 


Bearing Spread 


The bearing shell should seat firmly in its housing with 
effective shell pressure. The spread should be sufficient 
to enable the shell to be snapped into place without 
undue force. Refer Fig. E-56. ss 


Should a condition of excessive or insufficient bearing 
spread exist, it can be corrected by placing the bearing 
on a flat surface and lightly tapping it with a rubber mallet 
as indicated in Fig. E-57. 


BEARING 


_ 


~ 


SS \ WN \ 
HOUSING BORE | 
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Fig. E-56 
CHECKING BEARING SPREAD 


THE BEARING SHELL SHOULD SNAP INTO POSITION AND PROVIDE AT LEAST A 
90% CONTACT WITH THE BEARING HOUSING. 
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Fig. E-57 
BEARING SPREAD ADJUSTMENT 


BEARING SHELL SPREAD MAY BE ADJUSTED WITH A RUBBER MALLET AS 
“INDICATED. TOP — INSUFFICIENT SPREAD. BOTTOM — EXCESSIVE SPREAD. 


Fig. E-58 


BEARING SHELL ‘CRUSH HEIGHT’ 


UNDER NO CIRCUMSTANCES SHOULD THE BEARING SHELL BE FACED TO BRING 
IT FLUSH WITH THE HOUSING. 


Bearing False Crush 


Remove one bearing cap retaining nut or bolt. If 
movement of the butt is observed measure the gap with 
feeler gauge and retain the reading for further reference. 
This measurement is carried out without bearing shells 
fitted. 


Bearing Crush 


With the bearing shells fitted and the bearing caps 
torqued to the specified figure, release one side of the 
cap and measure the gap between the butt faces. 
Subtract the false crush reading — if any — and the 
resultant figure is the BEARING CRUSH. This figure 
should not be less than 0.07 mm (0.003 in) or greater 
than 0.15 mm (0.006 in). 


If the bearing does not lift the cap, this means that 
bearing crush does not exist, which indicates that the 
bearing housing is oversize, or that the bearing shells 
have been filed. Corrective action should be taken as 
found necessary. 


Where the crush is found to be excessive, it indicates that 
the bearing cap has been filed, or the bearing itself has 
excessive height, probably due to burrs or dirt. 


Fig. E-59 
BEARING CRUSH 


Bearing Clearances 


After the bearings have been correctly fitted, the running 
and side clearance should be checked. A quick method 
of checking all bearing clearances is by the use of 
‘Plastigauge.’ 


1 Remove the bearing cap and wipe any oil from the 
bearing journal. 


2 Place a piece of ‘Plastigauge’ the full width of the 
bearing approximately 6.35 mm (‘4 in) off centre. 
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Fig. E-60 
CHECKING BEARING CLEARANCE 


1 ‘PLASTIGAUGE’ IN POSITION 2 MEASURING 
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3 Rotate crankshaft approximately 30° from BDC and 
refit the bearing cap. Tighten to the correct torque. 


4 Remove the bearing cap. The flattened 
‘Plastigauge’ will be found adhering to either the 
bearing or crankshaft journal. 


5 Compare the width of the flattened ‘Plastigauge’ at 
its widest point with the graduations on the 
‘Plastigauge’ envelope. The number within the 
graduation on the envelope indicates the bearing 
clearance in thousandths of an inch, or millimetres 
depending which side of the envelope is used. 


New Bearings 


Before fitting the bearings ensure that the replacement 
bearings are the correct size and type. The oil groove, oil 
holes, and bearing locating tongue are identical with 
those of the old bearings. 


DISTRIBUTOR AND OIL PUMP 
DRIVE SHAFT 


Removing 


1 
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Raise vehicle on hoist or stands. 


Release timing chain tensioner. 


Remove cam cover. 


Loosen harmonic balancer bolt. 


Set timing marks to No. 1 TDC. 


Remove cam shaft sprocket. 


Remove distributor. 


Slacken alternator belt. 


Fit engine support. 


Remove harmonic balancer. 


Fig. E-61 


REMOVING DISTRIBUTOR/OIL PUMP DRIVE SHAFT ASSEMBLY 


1. OIL PUMP ‘QUILL’ SHAFT REMOVING 
2 CRANKSHAFT PULLEY AND DAMPER ASSEMBLY 


3 CRANKSHAFT/RESERVOIR OIL SEAL ADAPTOR 
ASSEMBLY 


4 CRANKSHAFT SPROCKET 


5 CRANKSHAFT GEAR (DISTRIBUTOR AND OIL 
PUMP SHAFT DRIVE) 


6 
7 


TIMING CHAIN 


DISTRIBUTOR/OIL PUMP - DRIVE SHAFT 
ASSEMBLY 


SHAFT DRIVEN GEAR 

SHAFT THRUST WASHER 

SHAFT ‘OFF SET’ DISTRIBUTOR DRIVE SLOT 
CHAIN GUIDE ADJUSTER 
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11 Remove sump and front seal. 12 Remove the gear and sprocket keys as necessary. 
12 Remove oil pump and quill shaft. 
13 Move sprocket and drive gear forward. 
14 Remove distributor shaft. Checking 
a 1 Thoroughly clean the crankshaft ensuring that 
Refitting there is no foreign material remaining in the oil 
1 Fit the thrust washer to the drive shaft. way. 
2 Check that No. 1 piston is at TDC. 2 Check the main and connecting rod journals for 
; , ’ 3 he size and wear. 
3 Fit the drive shaft with the drive slot positioned at 
10 o’clock with the large offset segment 3 Check the condition of the thrust faces at No. 4 
uppermost. Refer ‘B’ Fig. E-61. main journal. 
4 ‘262’ — Fit the distributor drive gear. As the teeth 4 Check the condition of the spigot bearing — Refer 
mesh the shaft will turn through 90° to bring the slot Section K. 
to the two o’clock position with the large offset 
segment uppermost, giving the correct position 
No. 1 cylinder firing. Refer ‘A’ Fig. E-61. 
‘150’ — ‘175’ — Fit the distributor drive gear. As the Refitting 
teeth mesh the shaft will turn through 70° to bring 1 Fit bearing shells to their respective housings. 
the slot to between the two and three o’clock 
position with the large offset segment uppermost, 2 Lubricate the crankshaft journals and install the 
giving the correct position for No. 1 cylinder firing. shaft in the crankcase. 
5 Refit the distributor and check that the rotor arm is 3 Fit the upper half thrust washers in position in the 
set for No. 1 cylinder with contact breaker points crankcase at No. 4 main bearing web. 
just operiiia: 4 Install No. 4 main bearing cap with its thrust 
6 Replace the remaining parts in the reverse order to washers. 


which they were removed, check the valve timing 
and ignition timing. 


CRANKSHAFT 


Removing Refer Fig. E-62 


1 
2 
3 


10 


11 


Remove the power unit. 
Remove the transmission. 


Remove the clutch and flywheel or converter and 
drive plate. 


Remove the engine back plate. 


Remove oil pump, pick up assembly and drive 
shaft. 


Remove the crankshaft pulley and damper 
assembly. 


Remove the crankshaft oil seal retainer. 
Remove the distributor drive shaft assembly. 


Remove the connecting rod caps maintaining them 
in their correct order for replacement. 


Remove the main bearing caps noting the location 
stamping. The caps are number stamped on the LH 
side and corresponding numbers are stamped on 
the LH side main bearing webs adjacent to the cap 
joint to ensure correct replacement. 


Lift the crankshaft from the engine and recover the 
thrust washers from both sides of No. 4 main 
bearing housing. 


NOTE: The oil grooves in the thrust washers face the 


crankshaft. 


Install the remainder of the main bearing caps and 
check the bearing clearances. 


Torque the main bearing bolts to the figures 
quoted in GENERAL DATA. 


Fit the connecting rod bearing shells and assemble 
the connecting rods to their shaft journals using 
new self-locking nuts on the bolts. Tighten the nuts 
to the figures quoted in GENERAL DATA. 


Check and adjust as necessary the crankshaft end 
float. 


Ensure the crankshaft turns freely. 


Replace the remaining components by reversing 
the removing procedure and in accordance with 
previous methods. Note the following points: 


(a) Clean the engine oil reservoir and oil pump pick 
up Strainer. 


(b) Fit a new oil filter. 


(c) Prime the lubrication system prior to starting the 
engine. Fill the oil reservoir to the level 
indicated on the dipstick, disconnect the main 
coil lead, remove the spark plugs and crank the 
engine on the starter until the oil warning light is 
extinguished. Start the engine and check for 
leaks. Stop engine and top up oil reservoir as 
necessary. 


(d) Check engine tune. 
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Fig. E-62 
REMOVING CRANKSHAFT 


5 
6 
Uf 
8 
9 


1. CRANKSHAFT 


2 CRANKSHAFT/RESERVOIR OIL SEAL ADAPTOR 
ASSEMBLY 


3 CRANKSHAFT SPROCKET 


4 CRANKSHAFT GEAR (DISTRIBUTOR AND OIL 
PUMP DRIVE SHAFT) 


MANIFOLDS AND EXHAUST SYSTEM 
MANIFOLD ASSEMBLY ‘262’ 


A two piece manifold assembly is employed. The two 
piece induction and exhaust are bolted together with a 
heat riser or hot spot plate and gaskets between them, as 
shown in Fig. E-63. 


Under normal service conditions it should not be 
necessary to separate the induction from the exhaust 
manifold. However, should dismantling be found 
necessary the following points should be noted on 
reassembly. 


MAIN BEARING CAP AND BOLTS 

CAP MARKINGS 

MAIN BEARING SHELLS 

CONNECTING ROD CAPS AND NUTS 
THRUST WASHERS 

10 SPIGOT BEARING ‘262’/BUSH ‘150’ — ‘175’ 


Use a new gasket each side of the hot spot plate. 


Ensure that the plate is fitted with its deflector 
downwards into the exhaust system. 


The cylinder head face of both manifolds must be 
in the same plane when assembled. 


Torque the induction manifold to exhaust manifold 
bolts to 4.06-5.42 Nm (3-4 Ib.f.ft.). At this torque the 
gap separating the two manifolds should be 4.4 to 
4.1 mm (0.175 to 0.160 in) constant. 
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Fig. E-63 
j LAYOUT OF INDUCTION AND EXHAUST MANIFOLD 
‘262’ 
1 INDUCTION MANIFOLD 6 MANIFOLD GASKET 
2 VACUUM CONNECTION BRAKE SERVO 7 EXHAUST MANIFOLD 
3 STUDS CARBURETTER MOUNTING 8 SCREWS — ‘HOT SPOT’ INDUCTION TO EXHAUST 
4 ‘HOT SPOT’ PLATE MANIFOLD 
» 5 GASKETS PLATE TO MANIFOLDS 
Removing 4 Disconnect the fuel line from the carburetter. 
1 Remove PCV hose from the cam cover and 5 _ Disconnect the choke cable. 
carburetter. ! ‘ 4 
6 Disconnect the throttle return spring. 
2 Disconnect the ignition vacuum pipe from the 
: des 7 Remove the two screws and spring washers 


au a it 8 


carburetter. 


3 Remove the engine air filter. 


securing the control cables and linkage assembly 
to the manifold. 
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8 Disconnect the brake servo hose from the 
manifold. 


9 Remove the four nuts and spring washers securing 
the carburetter to the manifold. 


10 Remove the carburetter, heat shield, spacer block 
and gaskets. 


11 Disconnect the exhaust pipe at the adaptor plate 
bracket and the manifold flange. 


12 Remove the manifold securing bolts noting their 
length and respective positions for replacement. 


13 Remove the manifold assembly and clean off the 
gaskets. 


Refitting 


1 Refitting is a reversal of the removing procedure 
noting the following: 


(a) Use new gaskets. 


(b) Check the alignment of exhaust system before 
final tightening of the manifold and adaptor 
plate clamp. 


(c) Check engine tune including shift speeds on 
Automatic models, adjust as necessary. 


*150’ — ‘175’ 
The induction and exhaust manifold fitted to the four 
cylinder models are a one piece casting. Although both 
manifolds are physically interchangeable the intake of the 
‘150’ incorporates a flow control insert, and care should 
be taken to ensure correct manifold is fitted. 


NOTE: The diameter of the insert must not be altered as 
engine performance will be affected. 


Removing 
1 Remove the air cleaner. 


2 Disconnect the PCV hose and fuel line to the 
carburetter. 


3 Disconnect the ignition vacuum line from the 
carburetter. 


4 Disconnect the brake servo hose from the 
manifold. 


5 Disconnect and remove the throttle spring. 


6 Disconnect the choke throttle and transmission 
downshift cable where fitted. 


7 Remove the four nuts and flat washers securing 
the carburetter. 


8 Remove the carburetter, heat shield, spacer block 
and gaskets. 


9 Disconnect the exhaust pipe at the adaptor plate 
clamp, and the manifold flange. 


10 Remove the bolts and nuts from the manifold 
noting their positions and respective lengths for 
replacement. 


14 Remove the manifold and clean off the gasket. 


Refitting 


1 Refitting is the reversal of the removing procedure 
noting the following: 


(a) Use new gaskets. 


(b) Ensure the exhaust system is aligned before 
final tightening of the clamps. 


(c) Check engine tune including shift speeds on 
automatic models, adjust as necessary. 


EXHAUST PIPES AND MUFFLERS 


The exhaust pipe mountings and muffler arrangement for 
both manual and automatic vehicles is as depicted in 
Figs. E-64 and E-65. The components are serviced as 
shown. When assembled the system should be under the 
minimum of stress and correctly aligned to minimise the 
possibility of component failures and the transference of 
noise. 


When the assembly is correct the muffler should be 
parallel to the ground in the horizontal plane in both 
directions, and the tail pipe well clear of all components. 


NOTE: The exhaust system has been designed to comply 
with Transport Authority regulations existing at 
the time of manufacture and no attempt should 
be made to alter the specifications. 

EXHAUST SYSTEM COMPLETE 


*262’ 
Removing 


1 Place vehicle on hoist or over a pit noting that it will 
be necessary to raise the left hand rear of the 
vehicle so that the road wheels clear the floor. 


2 Slacken the front pipe to manifold clamp. 


3 Disconnect the fail safe clamp at the rear of the 
muffler. 


4 Disconnect the left hand rear shock absorber at 
the spring plate. 


Disconnect the front pipe to adaptor plate clamp. 
Disconnect the manifold clamp. 


Disconnect the tail pipe fail safe mount. 
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Raise the left hand rear of the vehicle at the jacking 
point until the load is removed from the wheel. 


9 Manoeuvre the exhaust system out toward the 
front of the vehicle. 


Refitting 


1 Manoeuvre the assembly into position over the axle 
case from the front. 


2 Loosely clamp the tail pipe mount and manifold 
clamp. 


3 Lower the vehicle and refit the shock absorber. 
4 Fit the fail safe mount at rear of muffler. 


5 Align the system — muffler tail pipe assembly and 
front pipe. 
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Fig. E-64 


LAYOUT OF EXHAUST SYSTEM COMPONENTS 
‘262’ 


1 EXHAUST PIPE TO MANIFOLD SEALING RING 
PIPE FLARE 

CLAMP PLATE, NUTS AND WASHERS 
ENGINE EXHAUST PIPE 


BRACKET AND CLAMP ASSEMBLY, PIPE TO 
ENGINE ADAPTOR PLATE 


6 MUFFLER FRONT CLAMP 
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7 MUFFLER AND TAIL PIPE ASSEMBLY 


11 
12 


MUFFLER ‘FAIL SAFE’ MOUNTING ASSEMBLY 


TAIL PIPE ‘FAIL SAFE’ MOUNTING ASSEMBLY 
EXHAUST PIPE PARALLEL WITH TORSION BAR 
AND TAIL SHAFT 

EXHAUST PIPE AND TAIL PIPE ALIGNMENT 
ASSEMBLED VIEW OF FAIL SAFE MUFFLER 
MOUNT 


12 
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6 Tighten the manifold clamp and attach the adaptor 
plate clamp. 


7 Check alignment of front pipe to muffler and 
tighten clamp. 


8 Tighten ail clamps. 


9 Start engine and check for system leaks. 


150’ — ‘175’ 


The ‘150’ — ‘175’ system is basically two piece. Refer 
Fig. E-65. 


1] Front engine pipe and muffler assembly and 


2 Intermediate pipe resonator and tail pipe assembly. 


The two sections being joined by clamp at a point 
forward of the rear axle. The system is flexibly mounted at 
two points; at the rear point ‘B’ by rubber strap and at 
point ‘C’ by a fail safe insulator mounting. The forward 
end of the pipe is clamped rigidly to bracket ‘A’ attached 
to the engine adaptor plate. 


A fixed flared register at the forward end of the pipe 
locates the joint seal and a loose flange plate clamps the 
pipe to the manifold. This clamp is drawn toward the 
manifold by nuts on the manifold studs, thereby applying 
pressure to the seal via the flare. 


The manifold flange and the clamp plate do not come in 
contact. 


For service purposes, the system is marketed in three 
parts. 


1 Front pipe. 
2 Muffler and Intermediate pipe. 


3 Resonator and tail pipe. 


The replacement muffler and resonator are supplied with 
longer and larger diameter inlet pipes, which fit over the 
original pipes and clamps are used making welding 
unnecessary. 


Removing 


1 Slacken the wheel nuts on the left hand near road 
wheel. 


2 Raise the left hand side of the vehicle, so that a 


clearance of 762 mm (30 in) exists between the 


floor and the floor pan at the sill. This is 
accomplished by using a garage jack positioned 
on the crossmember located at approximately the 
centre of the front door. 


3 Place stands at the extremities of the vehicle’s left 
hand longitudinal member. 


4 Remove the left hand rear wheel. 
5 Release the centre crossmember. 
6 Release the exhaust system in the following order: 


(a) Manifold. 

(b) Adaptor plate clamp. 
(c) Centre fail safe. 

(d) Rear strip. 


7 Disconnect the left hand rear shock absorber at 
the spring plate and swing it clear of the pipe. 


8 Remove the pipe assembly from the vehicle by 
pulling the assembly forward and at the same time 
swing the front end slightly outward, which will tilt 
the arch section inwards, allowing the resonator to 
slide on the axle case. 


Refitting 


1 Refitting is the reversal of the removing procedure 
except for the order of items 1 to 4, part 6. 
Carry out this part as follows: 


(a) Loosely fit the rear strap and manifold clamp. 

(b)Align the pipe immediately in front of the 
muffler, with the supporting bracket as shown in 
Fig. E-66. 

(c)Tighten the manifold clamp and the adaptor 
plate bracket assembly. 

(d) Align the exhaust pipe between the muffler and 
the resonator, to run parallel to the body side 
member and then tighten all clamps and 
mountings. Refer Fig. E-66. 
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Fig. E-65 


LAYOUT OF EXHAUST SYSTEM COMPONENTS 


150’ — ‘175’ 
EXHAUST PIPE TO MANIFOLD SEALING RING 
PIPE FLARE 
CLAMP PLATE 
BRACKET AND CLAMP ASSEMBLY, PIPE TO 
ENGINE ADAPTOR PLATE 
FRONT PIPE 
FAIL SAFE MOUNT AND MUFFLER CLAMP — 
FRONT 
MUFFLER AND INTERMEDIATE PIPE 
CLAMP — MUFFLER TO INTERMEDIATE PIPE 
RESONATOR AND TAIL PIPE 


BRACKET AND MOUNTING STRAP TAIL PIPE TO 
BODY 


INSTALLED SYSTEM FRONT 
INSTALLED SYSTEM REAR 
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THE S.U. CARBURETTERS 


KEY TO Fig. F-1 


1 CARBURETTER ASSEMBLY 33 FLOAT CHAMBER LID GASKET 
2  CARBURETTER BODY 34 NEEDLE AND SEAT ASSEMBLY 
3 PISTON LIFTING PIN 35 SCREW 
4 SPRING AND PIN 36 SPRING WASHER 
5 NEOPRENE WASHER 38 THROTTLE SPINDLE 
6 BRASS WASHER 39 THROTTLE DISC 
7 CIRCLIP PIN 40 SCREW — DISC TO SPINDLE 
8 CHAMBER AND PISTON ASSEMBLY 41 BRASS WASHER — SPINDLE 
9 NEEDLE LOCATING SCREW 42 THROTTLE RETURN LEVER 
10 PISTON DAMPER 43 CAM STOP SCREW 
11 FIBRE WASHER 44 SPRING — SCREW 
12 PISTON SPRING 45 THROTTLE SPINDLE NUT 
13 SCREW — CHAMBER TO BODY 46 TAB WASHER — NUT 
14. JET ASSEMBLY 47 THROTTLE ADJUSTING SCREW 
15 NUT 48 SPRING — SCREW 
16 WASHER 49 PICK-UP’ LEVER AND LINKS 
17. GLAND 50 SCREW — LINK TO JET 
18 FERRULE 51 CAMLEVER 
19 JET BEARING “52 WASHER — CAM LEVER 
20 BRASS WASHER — JET BEARING 53 CAM LEVER SPRING 
21. JET LOCKING NUT 54 PICK-UP LEVER SPRING 
22 JET LOCKING SPRING 55 PIVOT BOLT 
23 JET ADJUSTING SCREW 56 PIVOT BOLT TUBE 
24 NEEDLE — FIXED TYPE 57 OUTER TUBE 
25 FLOAT CHAMBER 58 DISTANCE WASHER 
26 ADAPTOR 59 PICK-UP LINK ‘150’ — ‘175° 
27. PLAIN WASHER 60 NEEDLE 
28 SPRING WASHER 62 FLOAT CHAMBER LID ‘150° — ‘175° 
29 BOLT — FLOAT CHAMBER TO BODY 63 FLOAT CHAMBER LID ‘262’ 
30 FLOAT 64 LINKAGE ACCELERATOR CABLE 
31 HINGE PIN — FLOAT TO LID CAM — MANUAL 
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Fig. F-1 
TYPICAL HS-4 AND 6 TYPE COMPONENTS 
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GENERAL DESCRIPTION 


The fuel system comprises a fuel tank mounted at the 
rear of the body below the luggage compartment, a 
mechanical fuel pump mounted on the right hand side 
of the camshaft cover, and an SU carburetter attached 
to the intake manifold. 


The carburetters fitted to the different models are as 
follows: 


‘150’ — SU-HS-4 type 
‘175’ — SU-HS-6 type 


‘262’ — SU-HS-6 type with an additional economising 
device, all types are 20° semi-downdraught units. 


Paper element type air filters are fitted to all models. 


The GENERAL DATA section should be referred to for 
the specifications of the above carburetters. The 
carburetters described and illustrated in this section 
are considered to be identical for the purpose of 
component description and servicing. 


AIR FILTERS 


Air filters used on both 4 cylinder and 6 cylinder 
engines employ dry type chemically impregnated 
elements. 


The element requires no attention during its life, but a 
new element must be fitted at every 20,000 km (12,000 
miles) service. It is recommended that the filter element 
is not disturbed during this period. 


The air filter body used on the 4 cylinder. engine is 
fitted with one air horn, while that on the 6 cylinder 
engine has two horns. Fig. F-2. 


Two types of covers are also used, type A is an edge 


clip on type, whereas type B is secured with two bolts. 
Fig. F-2. 


RENEWING THE ELEMENT 


Type A 
1 Using a broad blade screwdriver prise the 
plastic cover off the filter base and remove 
the filter element. 


Fig. F-2 


AIR CLEANER ASSEMBLY 


1 BASE 

2 ELEMENT 

3 COVER 

4 AIR HORN — ALL MODELS 


CAP ‘150’ — ‘175’ ONLY 


AIR HORN ‘262’ ONLY 
COVER RETAINING BOLTS (WHERE FITTED) 
EDGE CLIP BEAD 
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2 Thoroughly clean the inside of the filter body 
and fit the new filter element. 


3 Replace the plastic cover ensuring that it is 
firmly seated and clipped. 


Type B Fig. F-2 


1 Remove the two bolts securing the plastic cover 
to the filter base and remove the filter element. 


2 Thoroughly clean the inside of the filter body 
and fit the new filter element. 


3 Replace the plastic cover and tighten the 
securing bolts. 


CARBURETTERS 
DESCRIPTION 


The SU HS Type carburetters are of the automatically 
expanding choke type, in which the size of the main air 
passage over the jet and the effective area of the jet 
vary with the speed and the load on the engine. 


As the needle size is determined during the engine 
development to meet the requirements of the Transport 
Authorities regarding carbon monoxide exhaust 
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Fig. F-3 


SECTION THROUGH CARBURETTER 


JET LOCKING NUT 5 PISTON LIFTING PIN 
JET ADJUSTING NUT 6 NEEDLE SECURING SCREW 


an 


JET HEAD 7 PISTON DAMPER OIL WELL 
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NYLON FEED PIPE 


emissions and at the same time providing optimum 
engine performance, tuning is confined to slow running 
setting. When this is correctly adjusted the mixture will 
be satisfactory over the whole range of throttle 
openings. 


NOTE: Two types of metering needle and jet assembly 
may be found in HS carburetters: Type A 
fixed needle assembly, Fig. F-4. 
Type B spring loaded needle assembly, Fig. 
F-4. 


The needle and jet assemblies and other associated 
parts are not interchangeable. 
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Fig. F-4 


METERING NEEDLES 


A FIXED ASSEMBLY B SPRING LOADED ASSEMBLY 


1 PISTON ROD 4 METERING NEEDLE 

2 NEEDLE SECURING SCREW WITH COLLAR 

3 METERING NEEDLE 5 NEEDLE SUPPORT GUIDE 
6 SPRING 


Maintenance 


Remove piston damper from the top of the suction 
chamber and pour in sufficient SAE20 or 10/30 oil to 
bring level about 13 mm (0.5 in) above the top of the 
hollow piston rod. Refer Fig. F-5. Refit damper ensuring 
the fibre washer is present. Do not overtighten. 


CLEANING A PISTON AND SUCTION CHAMBER 


1 Remove the three screws retaining the suction 
chamber to the carburetter body. 


2 Remove the piston/suction chamber as a unit and 
dismantle. 


3 Use a petrol moistened cloth to clean the inside 
bore of the suction chamber and the two diameters 
of the piston. Ensure that the grooves are clear. 
Dry off the piston edges and suction chamber 
bore. Do not use any abrasive materials for 
cleaning these parts. Ensure that there is no dirt 
accumulation at the base of the oil well. 
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Fig. F-5 


PISTON DAMPER OIL LEVEL 


4 Lightly oil the piston rod only and assemble piston 
and spring into suction chamber. Fig. F-6. 


5 Replace the piston/suction chamber unit to the 
carburetter body, ensuring the piston is correctly 
located in its guide. Replace the three screws and 
tighten evenly. 


6 Refill the piston rod with the specified grade of oil 
to the correct level. 


Fig. F-6 


LUBRICATING THE PISTON ROD 


1 PISTON ASSEMBLY 3 SUCTION CHAMBER BORE 
2 PISTON GROOVES 


ic Clean the piston damper and check that the hole in 
the breather is free. 


8 Refit the damper assembly. 
Removing 
1 Disconnect the battery. 


2 Remove the air filter complete with intake pipe by 
removing the two 5/16 UNF nuts. 


3 Release choke and accelerator cables. 


4 Release the petrol feed pipe, crankcase emission 
control pipe and vacuum advance pipe where 
fitted. 


5 Disconnect the throttle cable (automatic models). 


6 Remove the carburetter mounting nuts and 
washers. 


7; Remove the carburetter. 
Refitting 


1 Refitting is a reversal of the removal procedure, 
noting the following: 


(a) Make sure that all faces are clean. . 


(b) Renew the three gaskets between carburetter 
and the heat shield, heat shield and spacer, 
and between spacer and the manifold. 


(c) Check and adjust choke and accelerator 
cables. 


(d) Check throttle cable (automatic transmission). 


ADDITIONAL ECONOMISING DEVICE 


Description 


The additional economising device is incorporated in the 


SU HS6 type carburetter fitted to the ‘262’ 6 cylinder 


engine only. 


This unit is designed to give a leaner mixture and greater 
fuel economy with a partially closed throttle. Fig. F-7. 


This effect Known as ‘mixing ratio spread’ is also 
effected by the design of the air intake and induction 
passages. 


Fig. F-7 


ADDITIONAL WEAKENING DEVICE 


1 FUEL FEED 4 ATMOSPHERE BREATHER CONNECTION 
2 VENTURIAIR BLEED 5  P.C.V. OR E.L.C. CONNECTION 
3 VACUUM TAKE-OFF Refer Section G 
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The rate of fuel discharge from the jet is governed by 
the difference in air pressure between that existing 
over the fuel in the float chamber and that over the jet. 


The economising device is a fitting attached to the 
float chamber lid, designed to reduce air pressure 
(produce a depression) in the float chamber when the 
throttle is partially closed, thereby reducing the rate of 
fuel discharged from the jet. The float chamber lid is 
otherwise sealed by a gasket between the lid and bowl. 


The fitting on the float chamber lid consists of a venturi 
which is connected at one end to a drilling in the 
carburetter body, close to the throttle disc edge. The 
other end, which contains a calibrated air bleed is 
connected to the air intake passage by a flexible tube. 
A central drilling communicates with the float chamber. 


The size of the venturi is standard. 


The flexible tube connecting the air bleed union to the 
air intake passage has a substantial effect on mixture 
strength. As air velocity through the air intake 
increases, a depression is communicated to the float 
chamber, the effect of which is compensated for in the 
jet needle design, thus the removal of the connecting 
tube would cause some alteration to mixture strength. 


Servicing 


Servicing is confined to keeping the device clean 
internally and maintaining the connecting pipes and 
washers in good condition. 


Operation 


1 IDLING: 

With the throttle in the normal idling position, the 
drilling in the body emerges on the carburetter side 
of the disc and is only subjected to the slight 
depression exerted in that condition. This will 
cause a flow of air through the venturi, but the 
effect of this on the float chamber air pressure is 
negligible. 


2, FUEL AHROTNEE: 
At full throttle a similar effect to that of idle speed is 
produced, thus the depression is slight and any 
effect on air pressure in the float chamber is 
compensated for in the design of the jet needle. 


3 CRUISING: 
When the throttle is partly open, the drilling is on 
the engine side of the disc andahe high manifold 
ne of opressign, causes air to be drawn through the 


jou 


»nizithebipredeterminedi:depressionsfigure «has been 
od .eteattaimedeoios (ni f noneiw 

The air bleed admitspair cinto; the, system and the 
resultant float chamber depression produces the 
‘required reduction in fuel discharge. © ~~’ 

This arrangement allows the maximum effect to be 
produced when the throttle disc is partially closed 
from the full open position allowing only a slight 
increase in manifold depression and ensures that 


avitsia 


further closing of the throttle does not increase the 
weakening effect to the point where misfiring may 
occur. 


CARBURETTER OVERHAUL 
(Refer Figs. F-8 to F-16) 
Dismantling 
CARBURETTERS — all types 
1 Thoroughly clean the outside of the carburetter. 


2 Remove the damper (14) and its washer (15). 
Unscrew the chamber retaining screws (16). 


3 Lift off the chamber in the direction of arrow (17) 
without tilting. 


4 Remove the piston spring (18). 


5 Carefully lift out the piston assembly (19) and 
empty the damper oil from the piston rod (20). 


mn 


Fig. F-8 


REMOVING PISTON DAMPER AND SUCTION 
CHAMBER 


CARBURETTERS — fixed needle type — Fig. F-16A 


6 Remove the needle locking screw (21) and 
withdraw the needle (22). If it cannot be easily 
removed, tap the needle inwards first and then pull 
it outwards. Do not bend the needle. 


CARBURETTERS — spring loaded needle type 


7 Remove the guide locking screw (72), withdraw the 
needle assembly (73), needle support guide (74) 
and spring (75), taking care not to bend the needle. 


8 Withdraw the needle from the guide and remove 
the spring from the needle assembly. .<# 
a YF Be j A + 


CARBURETTERS)—All types 

g pint (23), WS 
fitted, remove the spring retainin 
spring (25), then push the lifting pin upwards to 
remove it from its guide. With the concealed spring 
type (6) press the pin upwards, detach the circlip 
(6A) from its upper end, and withdraw the pin and 
spring downwards. 
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REMOVING AND DISMANTLING PISTON ASSEMBLY 
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Support the moulded base of the jet (26) and 
slacken the screw (27) retaining the jet pick-up 
link (28). 


Relieve the tension of the pick-up lever return 
spring (29) from the screw and remove screw 
and brass bush (30) (where fitted). 


Unscrew the brass sleeve nut (31) retaining the 
flexible jet tube (32) to the float chamber (33) 
and withdraw the jet assembly (26) from the 
carburetter body (13). Note the gland (34), 
washer (35) and ferrule (36) at the end of the jet 
tube. 


Fig. F-10 


REMOVING JET ASSEMBLY 
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Remove the locking clip to clear the jet adjusting 
nut, and remove the jet adjusting nut (1) and 
spring (37). Unscrew the jet locking nut (2) and 
detach the nut and jet bearing (38). Withdraw the 
bearing from the nut, noting on fixed needle 
carburetters only, the locking washer (39) under 
the shoulder of the bearing. 


Note the location points (see inset 40) for the 
two ends of the pick-up lever return spring (41). 
Unscrew the lever pivot bolt (42) together with 
the double coil spring washer (43) or spacer (44). 
Detach the-ever assembly (9) and return spring. 


Fig. F-11 


REMOVING JET CONTROL LINKAGE 


Note the location of the two ends of the cam lever 
spring (46) and push out the pivot bolt tube (47) 
taking care not to lose the spring. Lift off the cam 
lever (48) noting the skid washer (49) between the 
two levers. 


Slacken and remove the bolt (50) retaining the 
float chamber (33) to the carburetter body. 


Mark (52) the location of the float chamber lid 
(53). Unscrew the lid retaining screws (54) and 
detach the lid and its gasket (55) complete with 
the float assembly (56). 


Push out the float hinge pin (57) from the end 
opposite its serrations and detach the float.- 


Extract the float needle (58) from its seating (59) 
and unscrew the seating from the lid, using a 
wrench 8.585 mm (0.338 in) across the flats. Do 
not distort the seating. 


Close the throttle and mark (60) the relative 
positions of the throttle disc (61) and the 
carburetter flange (62). Do not mark the throttle 
disc in the vicinity of the limit valve (63) when 
fitted. 
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REMOVING AND DISMANTLING FLOAT CHAMBER 
ASSEMBLY 


Fig. F-13 


REMOVING THROTTLE ASSEMBLY 
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Unscrew the two disc retaining screws (64). 
Open the throttle and ease out the disc from its 
slot in the throttle spindle (65). The disc is oval 
and will jam if care is not taken; store the disc in 
a safe place until required for assembly. 


Tap back the tabs of the tab washer (66) 
securing the spindle nut (67). Note the location 
of the lever arm (68) in relation to the spindle 
and the carburetter body; remove the nut\ and 
detach the arm. 


Reassembling 
CARBURETTERS — all types 


NOTE: Before reassembling, examine all components for 


wear and damage. Renew _ unserviceable 
components, ensuring that only parts to the 
correct specifications are used. 


Examine the throttle spindle and its bearings in the 
carburetter body. Check for excessive play. Renew 
parts as necessary. 


Refit the spindle to the body. 

Assemble the operating lever with tab washer and 
spindle nut, to the spindle. Ensure that when the 
stop on the lever is against the abutment on the 
carburetter body (i.e. throttle closed position) the 
countersunk ends of the holes in the spindle face 
outwards. Tighten the spindle nut and lock with the 
tab washer. 


Insert the throttle disc in the slot in the spindle in its 
original position as marked. Manoeuvre the disc in 
its slot until the throttle can be closed, snap the 
throttle open and shut to centralise it in the bore of 
the carburetter, taking care not to damage the 
throttle limit. valve. When assembled, the valve 
must be positioned at the bottom of the disc with 
the head of the valve towards the engine. Fit two 
new disc retaining screws but do not fully tighten. 
Check visually that the disc closes fully, and adjust 
its position as necessary. With the throttle closed 
there must be clearance between the throttle lever 
and the carburetter body. Tighten the screws fully 
and spread their split ends just enough to prevent 
turning. 


Examine the float needle and seating for damage. 
Check that the spring loaded plunger in the end of 
the plastic-bodied needle, where fitted, operates 
freely. 


Screw the seating into the float chamber carefully. 
Do not overtighten. Replace the needle in the 
seating, coned end first. Test the assembly, for 
leakage with air pressure. 


Refit the float and lever to the lid and insert the 
hinge pin and invert the float chamber lid. With the 
needle valve held in the shut-off position by the 
weight of the float only, there should be 3.17-4.76 
mm (%-3/16 in) gap (arrowed) between the float 
lever and the rim of the float chamber lid. 
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CHECKING FLOAT LEVEL 


NOTE: The all nylon float used in this carburetter does 


sy 


Hi, noe eer plug, the Piston, transfer holes £39) and 


(overlaps ithe?! suction © 
| iMustration).sCheck'that thevpiston is fully home in 


not permit the raising or lowering of the fuel 
level by the usual method of bending the metal 
crank attached to the float, as used in other 
models. To raise the fuel level, add an extra 
gasket under the float chamber lid after 
ensuring that only one gasket exists between 
the float needle seat and the float chamber lid. 
To lower the fuel level insert an additional 
washer between the float needle seat and the 
float chamber lid, after making sure that there 
is only one gasket between the float chamber 
and the lid. 


Examine the lid gasket for re-use. Assemble the 
gasket on the lid and refit the lid to the float 
chamber in the position marked on dismantling. 
Tighten the securing screws evenly. 


Refit the float chamber assembly to the carburetter 
body and tighten the retaining bolt fully, making 
sure that the registers on the body and the 
chamber engage correctly. 


Refit the piston lifting pin, spring and circlip. 


Examine the piston assembly for damage on the 
piston rod and the outside surface of the piston. 
The piston assembly must be scrupulously clean. 
Use a suitable alcohol solvent as a cleaning agent. 
Do not.use abrasives. Wipe dry,. using a clean dry 


cloth,. 


Clean*insidée the suction chamber arid“piston rod 
and wipe dry. Refit the damper and’“washer. 


holes, positioning ‘the. “washer (70) so that it 
chamber ibore| (sée 


the suction chamber and invert the assembly to 
allow the chamber to fall away from the piston until 
the piston contacts the flat washer. Check the time 
taken for the suction chamber to fall the full extent 


FUEL SYSTEM 


Fig. F-15 


CHECKING PISTON DROP TIME 


of the piston travel. The time taken should be 5-7 
seconds. If these times are exceeded check the 
piston and suction chambers for cleanliness and 
mechanical damage. If after rechecking the time 
taken is still not within these limits, renew the 
suction chamber and piston assembly. 


CARBURETTERS — fixed needle type 
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Refit the needle to the piston assembly (19). The 
lower edge of the needle shoulder (22) must be 
level with the bottom face of the piston rod (20). 


Fit a new needle locking screw (21) and tighten. 
Invert the suction chamber and spin the piston 
assembly inside it to check for concentricity of 
the needle. 


Check the piston key for security in the 
carburetter body. Refit the piston assembly to the 
body, less the piston spring. 


Fig. F-16 


FITTING METERING NEEDLES 


A FIXED TYPE B SPRING LOADED TYPE 
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Fit the suction chamber and retaining screws; 
tighten the securing screws evenly. 


Refit the jet bearing, a new locking washer, and 
the locking nut; do not tighten the nut. 


Centralise the jet as follows: 


(a) Enter the end of the nylon feed tube into the 
base of the float chamber, without the gland 
or washer fitted. Loosely secure with the 
retaining nut. 


(b) Feed the jet into the jet bearing; do not fit 
the jet nut spring; jet adjustment or adjusting 
nut at this stage. 


(c) With the carburetter held vertically and the 
piston at the bottom of its travel (resting on 
the jet bridge) push the jet head up against 
the bearing. Slowly tighten the jet locking 
nut. During the tightening process ensure 
that the jet is not fouling the needle by 
raising the piston approximately % in and 
allowing it to drop back onto the jet bridge. 
The piston should hit the bridge with a sharp 
metallic click, if not repeat the above 
operation until the click is heard. 


Withdraw the jet and tube; refit the spring and jet 
adjusting nut. Fit the gland and washer to the 
flexible tube. The end of the tube should project 
a minimum of 4.762 mm (3/16 in) beyond the 
gland. Refit the jet and tube. Tighten the sleeve 
nut until the neoprene gland is compressed. 
Over-tightening can cause leakage. 


Remove the suction chamber and refit the piston 
spring. 


CARBURETTERS — spring loaded needle type - 
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Refit the jet bearing, fit and tighten the jet 
locking nut. No jet centering is required with the 
spring loaded type jet needle. 


Fit the jet nut spring. Fit the jet adjusting nut and 
screw it up as far as possible. 


Feed the jet into the jet bearing. Fit the sleeve 


’ nut, washer and gland to the end of the flexible 


tube. The tube must project a minimum of 4.762 
mm (3/16 in) beyond the gland. Tighten the 
sleeve nut until the gland is compressed. 
Over-tightening can cause leakage. 


Refit the spring to the jet needle assembly, 
ensuring that it locates completely:in the groove 
of the needle support. 


IMPORTANT: Spring Joaded needles.are supplied 
complete with shouldered spring seats; no 
attempt should be made to alter the position of 
the spring seat or convert a fixed-type needle to 
spring ‘loaded’. application. “The raised ‘pip’ 
formed in. the needle guide ensures that the 
needle is correctly centralised. Under no 


25 


circumstances must the ‘pip’ be removed or 
repositioned. Fit the needle assembly into its 
guide and fit the assembly into the piston. The 
lower edge of the guide (76) must be flush with 
the face of the piston and the guide positioned 
so that the etched locating mark (77) on its lower 
face is adjacent to and in line with the mid-way 
point between the two piston transfer holes as 
illustrated. Alternative needle guides have a flat 
machined on the guide which must be positioned 
so that the guide locking screw tightens down 
onto the flat. If the guide is incorrectly positioned 
so that the locking screw has not tightened down 
on the flat, the head of the screw will protrude 
from the piston. 


Fit a new guide locking screw. 


NOTE: Guide locking screws for spring loaded needles 
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are shorter than the needle locking screws 
used with fixed needles. 


Check the piston key for security in the 
carburetter body. Refit the piston assembly to the 
body and place the piston spring over the piston 
rod. 


Fit the suction chamber and retaining screws, 
taking care not to wind up the spring; tighten the 
securing screws evenly. 


CARBURETTERS — all types 
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Refit the damper and washer. 


Reassemble the pick-up lever, cam lever spring, 
skid washer and pivot bolt tube in the positions 
noted on dismantling. 


Place the pick-up lever return spring in position 
over its boss and secure the lever assembly to 
the carburetter body with the pivot bolt. Ensure 
that the double-coil spring washer or spacer fits 
over the projecting end of the pivot bolt tube. * 


Register the angled end of the return spring, in 
the groove in the pick-up lever and hook the 
other end of the spring around the moulded peg 
on the carburetter body. 


Fit the brass ferrule to the hole in the end of the 
pick-up link. Relieve the tension of the return 
spring and fit the link to the jet with its retaining 
screw. When finally tightening the screw, support 
the moulded end of the jet. 


Without removing the suction chamber, screw 
the jet adjusting nut until the top face of the jet 
is flush with the bridge of the carburetter. 


Turn down the jet adjusting nut to the initial jet 
setting of 12 flats. At 


Refit the carburetter to the engine. 

Tune the “carburetter in’ accordance’ with the 
instructions given in the Emission, Control 
Section. 
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ACCELERATOR CABLE 


4 CYLINDER 


Removing Refer Figs. F-17 — F-18 
1 Loosen the screw securing the accelerator cable in 
the trunnion. 


2 Pull on the outer casing of the cable to withdraw 
the cable from the throttle cam and lever assembly, 
taking care to retain the trunnion and spacer. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 and 2, noting the following: 


(a) Adjust the accelerator cable to provide slight 
free travel at the accelerator pedal. 


(b) Adjust the automatic transmission kick-down 
cable (where fitted) as described in the 
Automatic Transmission section. 


6 CYLINDER : 
Removing Refer Figs. F-17 — F-18 | 


1 Withdraw the clip securing the accelerator gable 
outer casing to the support bracket. 


: | 
2 Open the throttle by hand and disengage the end 
of the inner accelerator cable from the throttle 
cam. 


Refitting 


i Refitting is the reverse of the removing procedures 
1 and 2, noting the following: 


(a) Adjust the accelerator cable to provide slight 
free travel at the accelerator pedal by inserting 
the clip into the appropriate groove in the 
outer casing. 


(b) Adjust the automatic transmission kick-down 
cable (where fitted) as described in the 
Automatic Transmission section. 


Fig. F-17 


ACCELERATOR CABLE AND THROTTLE LINKAGE 
COMPONENTS 


a 


ACCELERATOR CABLE ‘262’ 

MANIFOLD BRACKET ‘262’ 

CABLE CLIP ‘262’ 

REMOTE THROTTLE SHAFT AND CAM ASSEMBLY 
WASHER 

SHAFT BEARING 


TRUNNION AND LOCKSCREW FOR ACCELERA- 
TOR CABLE (WHERE FITTED) ‘262’ 


—~ oe oF Sf] 8G N 


\ 
8 SPACER FOR TRUNNION 


9 ACCELERATOR CABLE ‘150’ — ‘175’ 
10 THROTTLE CAM ‘150’ — ‘175’ 
11. TRANSMISSION THROTTLE CABLE LINK — ‘175’ 
12 TRUNNION AND SCREW, ACCELERATOR CABLE 
13. SPACE FOR TRUNNION 


14 NUT AND LOCKPLATE — _ LINK/CAM TO 
THROTTLE SPINDLES ‘150’ — ‘175’ 
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Fig. F-18 


REMOVING ACCELERATOR PEDAL AND CABLE 
1 INNER CABLE 


PEDAL HOUSING 


2 NUTS AND WASHERS — PEDAL ASSEMBLY TO 
aoe 


FUEL PUMP 


DESCRIPTION 


The diaphragm type fuel pump illustrated in Fig. F-19 is 
common to all three engines and is attached to the 
right hand side of the camshaft cover by two nuts, 
spring and flat washers. An eccentric on the camshaft 
operates the pump diaphragm through a short push 
rod having a sliding fit in the camshaft cover, and a 
rocker arm. 


A vapour separator fitted to the fuel line adjacent to 
the fuel pump allows the continuous return of a small 
volume of fuel to the fuel tank to prevent vapour locks 
occurring in the fuel lines and carburetter (fitted to the 
6 cylinder engines). 


Operation 


As the engine camshaft rotates, the fuel pump eccentric 
actuates the diaphragm through the linkage, downwards 
against spring pressure, producing a vacuum in the 
pumping chambers. Petrol is drawn into the sediment 
chamber through the inlet valve. When the cam lobe 
passes the push rod, the diaphragm moves upwards by 
the pressure of the diaphragm spring and forces fuel. 
through the outlet valve to the carburetter. When the 
carburetter float rises and closes the needle valve, the 
diaphragm stops its upwards travel until the float is 
lowered and the needle valve opens again. The rocker 
arm continues to operate while the diaphragm is 
stationary, as motion will not be transferred through the 
link to the diaphragm until more fuel is able to enter the 
carburetter. 


Fig. F-19° 
FUEL PUMP LOCATION 
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Fig. F-20 


FUEL VAPOUR SEPARATOR 


1 FUEL INLET 4 CARBURETTER CONNECTION 
2 RETURN PIPE 5 RETURN PIPE CONNECTION 
3  RESTRICTOR 1.58 mm (1/16 in). 


TESTING 


Testing Without Gauges 
1 Disconnect the fuel line at the carburetter. 


2 Disconnect the low tension lead from the coil to 
distributor. 


3 Crank the engine with the starter. A solid flow of 
fuel should be evident at each working stroke of 
the pump. 


4 If no fuel is delivered, disconnect the inlet line to 
the pump, and test for fuel flow from the tank to 
pump. If fuel is delivered to the pump, check the 
following points before removing the pump for 
overhaul. 


(a) Check the domed cover retaining screw for 
tightness. 


(b) Check condition of the fibre washer under the 
head of the retaining screw. 


(c) Check the condition of cover gasket. 


(d) Check for foreign matter in sediment chamber. 


Testing With Gauges 


i INLET 
A minimum gauge reading of 0.150 mm Hg (6 in Hg) 
must be held for 15 seconds without dropping 
more than 0.50 mm Hg (2 in Hg). 


2. OUTLET 
A maximum gauge reading of 34.5 kPa (5 psi) must 
be registered and held for 15 seconds without 
dropping more than 3.45 kPa (0.5 psi). Should 
pressure be too high or too low, replace the 
diaphragm spring with one of the correct strength. 


NOTE: Fuel pressure — on 4 and 6 cylinder engines is 
34.45 kPa (5 psi). 
Testing after Overhaul 


An overhauled pump should be tested before installation 
on the engine, using the following procedures: 


1 Seal the inlet pipe fitting with a finger. 


2 Operate the diaphragm through three full strokes. 


3 Wait 15 seconds and remove finger. A noise 
caused by suction should be heard. 


4 Seal the outlet pipe fitting with a finger. 
D Operate the diaphragm one complete stroke. 


6 The pressure should be retaining for 15 seconds. 


FUEL PUMP 4 AND 6 
CYLINDER ENGINES 


Removing 
1 Disconnect battery. 


2 Disconnect the fuel inlet hose from the fuel pipe. 
S} Disconnect the fuel outlet pipe. 


4 Remove the two bolts securing the fuel pump to 
the camshaft cover, and withdraw the fuel pump 
taking care to retain the short push rod. 


Refitting 


1 Refitting is the reverse of procedures 1 to 4 noting 
the following: 


(a) Install a new gasket between fuel pump body 
and camshaft cover, making sure that it is the 
same thickness as the original gasket. 


(b) Ensure that the fuel pump arm is correctly 
located on the push rod. 


NOTE: Whenever fuel lines are removed the connecting 
hoses and clips should be inspected and 
renewed if necessary. 


OVERHAULING 


Dismantling 
Refer Fig. F-21 
1 Remove fuel pump from engine and clean exterior. 


2 Remove the bolt and fibre washer securing the 
sediment bowl cover from pump body. 


3 Mark the two halves of the fuel pump body for 
correct assembling. 


4 Remove the six screws securing both halves of 
pump and separate the two parts. 


NOTE: The inlet and outlet valves are located in the 
upper half of body. 


3) Prise out both inlet and outlet valves noting their 
respective locations. 


6 Prise the return spring from the rocker arm and 
remove. 


7 ~ Twist the diaphragm 90° to release it from the 
operating link and remove from pump with its 
spring. 


FUEL SYSTEM F-15 


Fig. F-21 


FUEL PUMP COMPONENTS 


= 


FILTER COVER SCREW 

FILTER COVER SCREW WASHER 
FILTER COVER 

BOWL GASKET 

COVER SCREW 

UPPER CASTING 

VALVE GASKET 

VALVE ASSEMBLY 

DIAPHRAGM ASSEMBLY 


O00) SSO 38). Oh seo IG “ND: 


8 Remove one circlip from the rocker arm pin and 
drive the pin from the pump body with a suitable 
punch. 


9 Remove the diaphragm operating link and pump 
rocker arm together with the two flat washers, 
located one each side of the rocker arm and link. 


10 Discard all gaskets and seals and renew. Major or 
Minor repair kits are available for overhauling. 


Inspection 
1 Clean all parts thoroughly to ascertain their 
condition. 


2 The diaphragm and pull rod assemblies must be of 
sound condition, without any signs of cracking or 
hardening, otherwise they should be replaced. 


3 Inspect the mating flanges of both upper and 


10 DIAPHRAGM SPRING 

11. LOWER CASTING 

12 FLANGE SPACER BLOCK 
13. ROCKER ARM SPRING 
14. SPACER WASHER 

15 ROCKER ARM 

16 ROCKER ARM PIN CLIP 
17 ROCKER ARM PIN 

18 LINKAGE 


lower sections of the pump, and reface if they 
are scored or distorted. 


4 All linkage should be replaced if showing wear 
that would reduce the movement of the 
diaphragm. 


NOTE: The push rod length is 39.6 mm to 39.4 mm 
(1.56 to 1.55 in). A worn push rod will reduce 
the diaphragm movement, resulting in a 
reduced flow of fuel to the carburetter. 


Assembling 
Refer Fig. F-21 


if Replace the valve gaskets and valves, using a 
centre punch to restake the valves in their seats. 
Check the firmness of the valves by inserting a 
small screw driver in the forks of valve and try to 
rotate with a firm pressure, replace bowl gasket, 
filter cover and filter cover washer and screw. 
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Fig. F-22 


FUEL TANK GAUGE UNIT 


7° FUEL FILTER 4 FUEL GAUGE UNIT 
2° aFUEL PIPE 5 SEALING RING 
3 FLOAT 6 LOCKING RING 


% Later units are fitted with a smaller pipe adjacent to 
2 for connection of the vapour separator return line. 


a Insert the rocker arm spring, followed by the link, 
rocker arm, and spacer washers, then place a 
suitable dummy pin through the casting to hold the 
rocker arm and link assembly and drive the new 
rocker arm pin into the casting. When driving the 
rocker arm pin into the casting, it will be found 
easier to place the pump mounting flange in a vice. 


3 Replace the rocker arm pin clips on the rocker arm 
pin. 


4 Place a diaphragm spring in position. The flat 
section at the base of the pull rod on the 
diaphragm must run parallel with the link. When 
the slot in the pull rod is felt to be in contact with 
the link, turn the diaphragm 90°. A correctly fitting 
diaphragm should measure 29.29 mm (9/16 in) 
from the diaphragm flange of the casting to the 
diaphragm leaf in a level position, if the diaphragm 
is fitted incorrectly, the measurement would be 4.8 
mm (3/16 in). 


5 It is important to flex the diaphragm correctly as 
over pressure may result if the following procedure 
is not adopted: 


(a) Push the rocker arm until the diaphragm is 
level with the flange surface. 


(b) Hold position, align the diaphragm leaf holes 
with their corresponding casting holes, place 
the top casting in position with the file marks 


(which were outlined in Paragraph 2 of the 
dismantling procedure) in alignment and 
screw the diaphragm screws finger tight. 


(c) Actuate the rocker arm several times to allow 
the diaphragm to settle and tighten while the 
rocker arm is at rest. 


6 When installing the pump on to the engine, take 
care to ensure the correct spacer or mounting 
gasket is used. 


FUEL TANK 


Removing 
1 Disconnect the battery. 
2 Lift the rear of the car and support under the axle. 


3 Remove the tank drain plug and drain the fuel into 
a clean container. 


4 Disconnect the electrical connection from fuel 
gauge tank unit. 


5 Disconnect filler hose, fuel line and vent pipes. 
6 Release the vent pipe adjacent to the fuel filler cap. 


7 Remove the tank securing bolts and lower tank 
sufficiently to remove the vent pipe from top of tank 
and lower tank to the ground. 


Refitting 
1 Reverse the procedures 1 to 7. 


FUEL GAUGE UNIT 


The fuel gauge unit is withdrawn with the fuel outlet pipe. 
Both are attached to a flange which is secured to the fuel 
tank by means of a locking ring. 


The nylon float is coupled to the gauge unit by a wire rod. 
A fine filter element is attached to the end of the fuel pipe 
to prevent particles of foreign matter entering the fuel 
pump and carburetter. Fig. F-22. 


Removing 
1 Disconnect the battery. 
2 __ Drain the fuel tank. 
3 Disconnect the wire from the fuel tank gauge unit. 


4 Disconnect the flexible fuel line from the tank 
outlet pipe. 


5 Tap the locking ring in an anti-clockwise direction 
and remove. 


6 Withdraw the gauge unit assembly. 


Refitting 
1 Refitting is a reversal of the removing procedures 1 
to 6, taking care to correctly align the unit and 
ensure that the flange is sitting squarely on the 
rubber seal. 4 
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G-2 EMISSION CONTROL AND TUNING 


ENGINE 
EXHAUST EMISSION CONTROL 


General Description 

The SU carburetters fitted to the Marina range have 
been factory tuned to meet the current exhaust 
emission regulations stipulated by the Transport 
Authorities to emit less than the specified carbon 
monoxide content in the exhaust gas. 


The carburetter tuning procedure is given in two 
sections: INITIAL SETTING AND TUNING PROCEDURE 
to ensure that the carbon monoxide (CO) emission in 
the exhaust gas is between 3.5% and 4%. This is 
checked by using an NDIR type exhaust gas analyser. 


Before carburetter tuning can be carried out, it is 
essential that the ignition system, including the 
distributor points, spark plugs and ignition timing are 
correct, also that the valve clearances are within the 
figures given in GENERAL DATA. Compression 
pressures must be within the specified figures 
otherwise it will not be possible to obtain satisfactory 
results. 


Air cleaners must be clean or the element replaced if 
undue restriction is evident. The crankcase emission 
control equipment must be installed and operating 
efficiently. 


The exhaust system must be in good condition without 
leakage at any point, or excessive back pressure. 


NOTE: The exhaust system must not be altered in any 
way from the original equipment as it may be 
detrimental to the engine and affect the CO 
content of the exhaust gases. 


Before attempting to carry out the carburetter tuning 
procedure, it is essential that all other carburetter 
checks and adjustments have been made, particularly 
in respect to. the float level and height of fuel in the 
bowl, jet and needle sizes, fuel pressure, air leaks 
through throttle shaft or mounting flange gaskets and 
the mixture weakening device (when fitted). 


CARBURETTER TUNING CONDITIONS 


To ensure that engine temperature and _ mixture 
requirements are stabilized, tuning must be carried out 
in accordance with the following setting procedure. 


Connect an accurate tachometer to the engine and an 
NDIR type of CO exhaust gas analyser to the exhaust 
pipe. Place the gas analyser probe in the exhaust 
tail-pipe, located so that any condensation is unable to 
contact the probe. 


NOTE: It is essential that the probe and connecting 
tube of the analyser are in good condition, as 
any leaks would lead to an incorrect reading. 


CAUTION: The gas analyser must always be used 
according to the maker’s instructions. 


CARBURETTER TUNING 


The following procedure applies to the current 
production range of Marina vehicles designed to meet 
the Australian Design Rule 27 (ADR-27). 


The carburetter equipment used on these vehicles is 
set out in the following chart. Full details of carburetter 
specifications are given in Section B GENERAL DATA. 


Model 150’ 475° ‘262’ 
Make SU-HS4 AUD701 SU-HS6 AUD700 SU-HS6 AUD588 
Needle ABY BCK BCA 
Piston Spring YELLOW RED GREEN 

Air Filter Element AYB 2595 AYB 2595 AYB 2619 


1 Allow the engine to run at a fast idle speed 
(2000-2500 rpm) until the thermostat opens. 


2 Continue to run the engine at 2000-2500 rpm for 
approximately 15 seconds after the opening of 
the thermostat. 


3 Check that the oil filler cap and dipstick are 
correctly fitted without any air leaks. 


4 Adjust idle speed to 650 rpm +50 — 0 rpm. 


Fig. G-1 


CARBURETTER ADJUSTING POINTS 


1 ACCELERATOR CABLE TRUNNION 4 CHOKE CABLE TRUNNION 


2 THROTTLE SCREW 5 JET ADJUSTING NUT 


3 FAST IDLE SCREW ABOVE JET HEAD 
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5 Adjust the CO level to 3.5-4.0% using an NDIR 
type gas analyser. After each adjustment, ensure 
that the jet is against the adjusting nut by 
pressing it firmly with a finger. 

6 Turn the jet adjusting nut up to weaken, down to 
richen. Turn the adjusting only one half a flat at 


a time, making a pause each time the nut is 
moved. 


7 If necessary, reset the idle speed to the specified 
rpm. 


8 Should the time lapse for completing steps 2 to 7 
exceed five minutes, repeat the instructions 2 to 
T: 


9 Fit a new mixture adjusting nut seal. 


10 Check choke setting screw adjustment so that 
the jet starts moving at 1200-1300 rpm. 


11 Remove tachometer and gas analyser. 


POSITIVE CRANKCASE VENTILATION 


Description 


Positive crankcase ventilation is achieved on both the 4 
and 6 cylinder engines by the use of a breather mounted 
on the rear of the crankcase and a flexible tube running 
from the camshaft cover to the carburetter. 


The amount of air being drawn through the engine under 
varying operating conditions is controlled by the throttle 


valve opening. The flexible tube connection enters the 
carburetter before the throttle valve and at idle speed 
very little air circulates through the engine. 


When the throttle valve is opened, greater quantities of 
fuel and air are drawn into the engine. This has the effect 
of producing a partial vacuum in the flexible tube 
connecting the camshaft cover and carburetter. The 
partial vacuum has the effect of drawing an increased 
volume of air into the crankcase which mixes with the 
crankcase fumes, which are then drawn into the 
combustion chamber via the carburetter and intake 
manifold. 


No PCV valve is used in this system and the sole method 
of control is the throttle valve. 


MAINTENANCE 


Maintenance is confined to replacement of the air filter 
each 20,000 km (12,000 miles) or earlier if operating in 
dusty conditions. Refer Section C. 


TESTING 


Run the engine at idle speed until it reaches normal 
operating temperature. Remove the oil filler cap, and 
if the engine ventilation filter element is functioning the 
engine speed will decrease noticeably. If the engine 
speed remains constant, the filter element must be 
renewed. 


Fig. G-2 
P.C.V. SYSTEM COMPONENTS 


1. CRANKCASE FILTER 
2 NONVENTED OIL FILLER CUP 


3 CAMSHAFT COVER WITH OIL SEPARATOR 
4 HOSE CARBURETTER TO COVER 
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FUEL SYSTEM 
EVAPORATIVE LOSS CONTROL 


General Description 


With the introduction of the evaporative loss control 
regulations (January 1975) vehicles produced to comply 
with this mandatory condition will be equipped with a 
system that will limit the emission of hydro-carbons 
produced by evaporative loss from the fuel system. 


The points at which fuel evaporative losses occur are: 


1 CARBURETTER: 
Most losses from the carburetter occur after a hot 
engine is switched off. This will produce high 
under bonnet temperature and _ losses. of 
hydro-carbon vapours from the carburetter bowl. 


2 FUEL TANK: 
Tank evaporative losses occur through the daily 
variations in temperature which forces 
hydro-carbon vapours from the fuel tank into the 
atmosphere. 
The Evaporative Loss Control (ELC) system is 
designed to collect fuel vapour through the tank 
vent system into an adsorption canister from these 
- sources. When the engine is restarted, the stored 
vapours are drawn through the positive crankcase 
ventilation system into the combustion chamber via 
the intake manifold. 
Carburetter float bowl losses from this vehicle 
range have been found to be insignificant and 
collection of vapour is not necessary. 


VAPOUR STORAGE CANISTER 


Description 


The adsorption or vapour storage canister mounted in 
the engine compartment contains activated charcoal 
(carbon) granules. Filter pads are fitted at both sides of 
the charcoal to filter incoming air through the inlet-outlet 
vent and to prevent the granules from leaving the canister 
through the purge hose. 


Operation 


Fuel vapour expelled from the tank is adsorbed and held 
by the charcoal while the tank is allowed to ‘breathe’ 
through the inlet-outlet vent. When the engine is started 
air is drawn through the inlet-outlet vent and as it passes 
over the charcoal granules, the vapours are released and 
carried with the air through the P.C.V. system via the 
purge hose. 


FUEL TANK 


Description 


The positioning of vapour lines in the fuel tank ensures 
that: : 


1 Vapour is vented through the Evaporative Loss 
Control system when the vehicle is parked on other 
than a level surface. 


2 Liquid fuel is prevented from being carried with the 
vapour to the storage canister. 


The fuel tank is provided with air space above the 
maximum fuel level height to prevent spillage by displace- 
ment due to expansion of the fuel. The tanks have a 0.89 
mm (0.035 in) bleed hole to allow the air lock to fill with 
fuel over a period of several minutes. This enables the 
vapour outlet pipes to function correctly, allowing vapour 
only to pass to the canister either when the vehicle is 
parked on an incline or during a high rise in temperature. 


Filler Cap 


The petrol tank filler cap incorporates pressure and 
vacuum relief valve as a safety device, in the event of any 
vapour pipes becoming blocked. 


NOTE: The petrol tank and engine oil filler caps seal the 
system and it is essential for its efficient 
function that they are correctly refitted after 
removal. 


CAUTION: Should it become necessary to clear a 
blocked fuel line between the fuel pump and 
fuel tank, by using air pressure, it is essential to 
remove the sealed fuel tank filler cap to avoid 
pressurising the Evaporative Loss Control 
system. 


MAINTENANCE 


Vapour Storage Canister 


The canister is a sealed non-serviceable unit and should 
be replaced every 40,000 km or sooner if in the unlikely 
event of it being saturated with liquid fuel. 


Leak Testing 


Should a fault in the operation of the system be 
suspected or components other than the air filters or 
canisters have been removed and refitted, the 
evaporative loss control system must be pressure tested 
for leaks using the following procedure. 


1 Check that there is at least 1 gallon of fuel in the 
tank. 


2 Disconnect the underbody vapour pipe hose from 
the canister and connect a low pressure air supply 
as illustrated in Fig. G-3. 


3 Slowly apply pressure to the system until 12 ins of 
water is shown on the manometer. Check that the 
reading does not fall below 7 ins of water in 10 
seconds. If the reading is not maintained, check 
the system starting with the fuel tank filler cap and 
seal. 


4 Remove the fuel filler cap and check that the 
pressure gauge returns to zero. 


~ 


The manometer shown in Fig. G-3 is required for leak 
testing. The air pressure required for the test is extremely 
low and should be preferably supplied by a hand pump 
producing no more than approximately 7 kPa (1 psi). The 
12 in of water shown in the manometer is the equivalent 
of 2.983 kPa (0.433 psi). 
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(i) Cut the metal tube near the centre and 
attach the ‘T’ piece. 

(ii) Insert the Schrader connector at one 
end of the metal tube, and at the 
opposite end install a fitting to 
accommodate the canister end of the 

(b) ‘T’ piece. fuel tank vapour pipe. 

(iii) | Calibrate the clear plastic tube in inches 
as shown, after fitting to the open end of 

(d) A length of clear plastic tube. the ‘T’ piece. 


This unit can easily be fabricated from material readily 
available in a workshop. 


MATERIAL REQUIRED AND METHOD 


(a) Section of metal tubing. 


(c) A Schrader connector. 


Fig. G-3 


PRESSURE TESTING THE SYSTEM 


1. CANISTER ASSEMBLY 4 SCHRADER VALVE 
2 VAPOUR LINE TO CANISTER INLET 5 “U TUBE 
3 MANOMETER ASSEMBLY 6 LOW PRESSURE AIR SUPPLY 
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H-2 IGNITION SYSTEM 


a 


GENERAL DESCRIPTION 


The ignition system on the ‘150’ — ‘175’ and ‘262’ 
engines is the conventional battery-coil-distributor unit 
consisting of two circuits — primary and secondary. 
The primary circuit includes the battery ignition switch, 
low tension circuit of the coil, contact points and 
condenser. The secondary circuit includes the high 
tension circuit of the coil, distributor rotor arm and 
distributor cap segments, high tension cables and 
spark plugs. 


Both the Lucas 29D4 distributor fitted to the ‘150’ — 
‘175’ engines and the 29D6 distributor fitted to the 
‘262’ engines employ independent centrifugal and 
vacuum advance and retard mechanisms to ensure that 
the correct ignition timing is maintained over a wide 
range of speeds and loads. 


The centrifugal mechanism regulates the _ ignition 
advance according to engine speed while the vacuum 
control varies the timing according to engine load. The 
vacuum operated unit is connected by a tube to the 
inlet manifold via a port in the carburetter which is 
located on the atmospheric side of th® throttle disc at 
engine idle speed. 


DISTRIBUTOR LUBRICATION 
AND CLEANING 


Lubrication 


Regular lubrication is required each 10,000 km (6000 
miles) Fig. H-1. 


Fig. H-1 


DISTRIBUTOR LUBRICATION POINTS 


1 CAM BEARING 
2 CAM 
3 MOVING CONTACT 


CAM BEARING 
Lift the rotor off the top of the spindle by pulling it 
squarely and add a few drops of oil to the cam bearing. 


CAM 
Lightly smear the cam with a multi-purpose grease. 


MOVING CONTACT 
Apply one drop of oil to the pivot pin. 


Cleaning 


The distributor cap, leads, coil and spark plugs must be 
kept free of oil and dust contamination to avoid high 
tension current leakage and misfiring. 


FAULT DIAGNOSIS 
Misfiring 
Rough running of an engine is mostly caused by misfiring 


on one or more cylinders. To locate the fault, carry out 
the following procedure: 


1 Start the engine and set it to run at a fairly fast 
idling speed. 


2 Short circuit each plug in turn. No difference in the 
engine performance will be noted when short 
circuiting the plug in the defective cylinder. 
Shorting the other plugs will make uneven running 
more pronounced. 


3. Having located the cylinder which is at fault, stop 
the engine and remove the cable from the terminal 
of the spark plug. Restart the engine and hold the 
end of the cable about 5 mm (3/16 in) from the 
cylinder head. 


4 If the sparking is strong and regular, remove the 
plug and check the compression pressure (see 
Engine Section). If this test is satisfactory, service 
the plug (see Spark Plug Section) or renew it. 


2 If there is no spark or if it is weak and irregular, 
examine the cable from the spark plug to the 
distributor. After a long period of service the 
insulation may be cracked or perished in which 
case the cable should be renewed. 


6 Finally, examine the distributor moulded cap and 
wipe the inside and outside with a clean, dry cloth; 
see that the carbon brush moves freely in its holder 
and examine the moulding closely for signs of 
breakdown. After long service it may become 
‘tracked’ — that is, a conducting path may have 
formed between two or more of the electrodes and 
some part of the distributor in contact with the cap. 
Evidence of a ‘tracked’ cap is shown by the 
presence of a thin black line and a replacement 
distributor cap must be fitted. The air gap between 
rotor and cap segments should be kept to a 
minimum by renewing both components when 
signs of burning become evident. 


NOTE: When connecting the wires to the low tension 
terminals on the coil, the wire from the switch is 
placed on + terminal and the wire to the 
‘contact breaker is placed on the — terminal. 


~~ 
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Testing the low tension circuit 


1 Spring back the securing clips on the distributor 
and remove the moulded cap and rotor. If the rotor 
is a tight fit it can be levered off carefully with a 
screwdriver. 


Z Check that the contacts are clean and free from 
pits, burns, oil or grease. Turn the crankshaft and 
check that the contact points are opening and 
closing freely and that the clearance between them 
is correct when they are fully opened. 


3 Test the spring tension which should be between 
567-680 gm (20-24 oz) measured at the contacts. 


4 Reset the gap if necessary to the figure given in 
GENERAL DATA. 


5 Connect a 3 watt test lamp between the distributor 
terminal and earth. Switch on the ignition and 
rotate the engine with the starter. If the lamp lights 
when the contacts open and goes out when the 
contacts close, the low tension circuit is in order. 
Should the lamp fail to light, the contacts are dirty, 
or there is a broken or Joose connection in the low 
tension wiring. The procedure for isolating the fault 
is detailed below. 


Fig. H-2 
FUSE HOLDER 
1 COVER 3 IGNITION CIRCUITS 
2 SPARE FUSES 4 ACCESSORIES CIRCUITS 


Locating a fault in the wiring 


1 Having determined, by testing as previously 
described, that the fault lies in the low tension 
circuit, turn the crankshaft until the contact 
breaker points are fully opened or place a piece of 
heavy paper between the points. Turn on the 
ignition. Trace the current flow with a voltmeter 
(0.20 volts) or 3 watt test lamp to isolate the 
defective portion of the circuit. If the circuit is in 
order the reading on the voltmeter should be 
approximately 12 volts between the following 
points of the circuit and the battery earth. 


NOTE: Before carrying out the following tests it is 
essential to check that current is flowing to the 
ignition switch from the + terminal on the 
solenoid. 


(a) Check the current flow through the wire 
connecting the solenoid to the ignition switch, 
no reading could indicate a faulty switch or an 
open circuit. 
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(b) Disconnect the cable connecting the ignition 
switch to the Positive (+) side of the coil, and 
check current flow. No reading could indicate 
an open circuit or a defective switch. 


NOTE: The switch must be placed in the start position for 
this test. 


HIGH TENSION IGNITION CABLES 


1 The high tension leads are of the copper cable 
type. The high tension lead from the coil to 
distributor cap incorporates a radio suppression 
unit. 


2 Always replace the rubber sheaths over the ends of 
the high tension leads and spark plugs to prevent 
the short circuiting of the spark plugs in wet 
weather. 


3 When disconnecting cables from spark plugs or 
distributor cap note their position and pull only on 
the spark plug terminals or on the end entering the 
distributor cap. 


4 Check the insulation of the high tension leads for 
cracks and deterioration. Renew the leads if 
necessary. 


DIRECTION OF ROTATION 


FRONT ‘mai 


Fig. H-3 
HIGH TENSION LEAD SEQUENCE 
6 CYLINDER 
A DISTRIBUTOR CAP 
VACUUM ADVANCE UNIT 
Cc LOW TENSION LEAD TO COIL 


SPARK PLUGS 


It is recommended that the plugs be inspected and 
tested every 10,000 km (6000 miles). It is advisable to 
identify each plug with the number of the cylinder from 
which it was removed so that any faults revealed on 
examination can be traced back to the cylinder 
concerned. 


NORMAL PLUG 
Shows brown to greyish tan deposits and_ slight 
electrode wear. Cleaning and regapping will restore 
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engine performance. If replacement is necessary, spark 
plugs of the same heat range should be installed. 


CARBON DEPOSITS 

Excessive idling, slow speeds or stop-and-go driving 
can keep plug temperatures so low that normal carbon 
deposits are not burned off. These are dry, black and 
fluffy in appearance. Use of hotter spark plugs will tend 
to reduce carbon fouling. 


Oity DEPOSITS 

Oily deposits are caused by excessive amounts of oil 
entering the combustion chamber. Oil fouling during 
the break-in period, before the piston rings are fully 
seated, is not unusual in modern engines. Plugs 
showing fouling of this type should be degreased, 
cleaned and properly re-installed. 


OVERHEATED SPARK PLUGS 

Overheated spark plugs may have a white or blistered 
insulator nose and badly worn electrodes. Clogged 
water passages or excessive deposits in the 
combustion chamber can cause general overheating. 


If only a few plugs are overheated, the cause may be 
leaks in the intake manifold creating excessively lean 
mixtures. Improper spark timing or use of low octane 
fuel can cause detonation and use of low octane fuel 
also can cause detonation and overheating. In addition, 
continued high speed or heavy load operation can 
produce high temperatures which require the use of 
colder spark plugs. 


Reset the plug with a Champion plug setting tool. File 
the sparking surfaces of the electrodes with a points 
file until they are bright, clean and parallel. For best 
results hold the plug in a vice and, if necessary, 
enlarge the gap slightly. Do not apply pressure on the 
centre electrode as insulator fracture may result. 


When examining the plugs, place a new plug of the 
same type beside the others to afford a ready 
comparison of the relative condition of the used plugs. 


If the plugs appear to be suitable for further use 
proceed to clean and test them. 


First remove the plug gaskets and examine for 
condition. A large proportion of the heat of the plug is 
normally dissipated to the cylinder head through the 
gasket between the plug and the head. 


Plugs not screwed down tightly can easily become 
overheated so that they operate out of their proper 
heat range thus producing pre-ignition, short plug life 
and ‘pinking’. 

On the other hand, it is unnecessary and unwise to 
overtighten the plugs. What is required is a reasonably 


good seal between the plug and the cylinder head and. 


the use of a torque wrench is recommended to tighten 
the plugs to a figure of 40.6 Nm (30 Ib.f.ft.). If the plugs 
require cleaning it is preferable to make use of a 
proper plug cleaner of the type recommended by the 
plug manufacturers, and the makers’ instructions for 
using the cleaner should be followed carefully. The 
recommended plug test gap varies with the voltage 
available in the test equipment but 689 kPa (100 


Ib.f.in.? ) air pressure is normally required. After 
cleaning carefully, examine the plugs for cracked 
insulators and wear of the insulator nose due to 
excessive previous cleaning. In such cases a new plug 
should be installed. 


Examine the insulator for deposits underneath the side 
electrode which have possibly accumulated and act as 
a ‘hot spot’ in service. 


The thread section of the plug body is often neglected 
when cleaning the plugs, owing to the fact that it is not 
generally realised that, like the gaskets, the threads are 
a means of heat dissipation and when they are coated 
with carbon, it retards the flow of the heat from the 
plug, producing overheating. This simple procedure will 
also ensure absence of binding on the threads. 


STANDARD GAP SETTINGS 

The sparking plug gap settings recommended and 
listed under GENERAL DATA have been found to give 
the best overall performance under all service 
conditions. They are based on extensive dynamometer 
testing and experience on the road and are generally 
a compromise between the wide gaps necessary for 
best idling performance and the small gaps required 
for the best high-speed performance. All plugs should 
be reset to the specified gap by bending the side 
electrode only, using the special tool available from 
the Champion Sparking Plug Company. 
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Fig. H-4 


ADJUSTING SPARK PLUG ELECTRODE GAP 


COIL 


The coil does not require any attention beyond seeing 
that the terminal connections and the coil mounting 
bolts are tight, and that the exterior is kept clean and 
dry, particularly between the terminals. 


It is essential that correct polarity of the coil is 
maintained. Connect the negative (—) terminal to the 
distributor. 
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IGNITION SYSTEM H-5 


CONDENSER 


A 0.2 microfarad metalised condenser is fitted which is 
completely sealed and has the property of being self 
healing in the event of a breakdown, so that trouble 
arising from this source should be very infrequent. 


The eyelet on the cable connected to the contact 
breaker terminal post is squared and slotted to prevent 
it twisting around and short circuiting against the 
distributor. 


The best method of testing the condenser is by 
substitution. Disconnect the original condenser and 
connect a new one between the low-tension terminal of 
the distributor and earth. 


It is suggested that condenser testing as a routine 
matter is unnecessary and may be misleading. The 
possible cause of condenser trouble, and_ the 
symptoms by which each can be recognised, are: 


1 Open circuit, indicated by excessive burning at 
the contacts. 


2 Short circuit, indicated by no interruption of 
primary current when the contacts are opened. 


3 Abnormally low insulation resistance is indicated 
by poor high speed performance. 


DISTRIBUTOR 
Removing 


Before removing the distributor turn the engine to TDC 
No. 1 cylinder on the compression stroke (refer ‘Engine 
Section’) that is, with the rotor opposite the segment in 
the cap for No. 1 high tension lead. 


1 Remove the distributor cap, the low tension lead 
and vacuum advance pipe. 


2 __Slacken the distributor clamp plate pinch bolt. 
3 Withdraw the distributor. 


Dismantling 


1 Check the distributor shaft end float with a feeler 
gauge inserted between the driving dog and the 
thrust washer. The end float should be 0.1-0.2 mm 
(0.004-0.008 in). 


2 Lift off the rotor arm from the cam spindle. 


3 Remove the screw securing the vacuum unit, 
disconnect the vacuum actuating link and remove 
the vacuum unit. 


4 Remove the three screws securing the base plate. 


3) Push the low tension lead grommet into the body of 
the distributor and withdraw the base plate 
assembly and lead. 


6 Remove the nut retaining the low tension lead. 
7 Remove the flat washer, leads and insulator. 


8 Remove the screw, flat washer and spring washer, 
and lift off the movable contact from the base 
plate. 
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Fig. H-5 


THE LUCAS 29D4 DISTRIBUTOR 
4 CYLINDER ENGINE 


MOVABLE CONTACT 
CONDENSER 

LOW TENSION LEAD 

FIXED CONTACT 

MOVING CONTACT BREAKER PLATE 
CONTACT BREAKER BASE PLATE 
CAM 

AUTOMATIC ADVANCE SPRINGS 
VACUUM UNIT 

SEALING GROMMET 

VACUUM UNIT SECURING SCREW 
THRUST WASHER 

DRIVING DOG 

BODY 

PARALLEL PIN 

BASE PLATE MOUNTING SCREW 
SPRING WASHER 

SHAFT AND ACTION PLATE 
WEIGHT 

ROTOR ARM 

BRUSH AND SPRING 

CAP 

DISTANCE SPACER 


H-6 IGNITION SYSTEM 


| IGNITION SYSTEM H-7 


9 Release the advance springs and remove the cam driving pins to the weights, ensure that the 
spindle securing screw. Withdraw the cam spindle. relationship between the rotor and the distributor 


: drivi dog is maintained as in Fig. H-7. 
NOTE: Mark the cam base to ensure it is returned to the hese, a g 


same driving post. The centrifugal advance spring loop must not be 
. shortened to eliminate any play at the retaining 
10  Toremove the driving dog, mark the dog and shaft post 


to ensure correct replacement positioning, and 
drive out the parallel pin. Set the points to a gap of 0.35-0.40 mm 


(0.014-0.016 in) with the contact rubbing block on 
the high point of the cam to give maximum opening 
of the contacts. If a distributor test bench is 
available, test the distributor to ensure that the 
centrifugal and vacuum units are operating to the 
specification referred to in the GENERAL DATA. 


2 1 
4 


necessary. 


2 Inspect the leads for damage or deterioration and 
replace if necessary. 


3 Check the contact breaker for free movement and 
sufficient spring loading. 


B 
4 Check the centrifugal weight springs for distortion 
or stretch. 
5 Check the vacuum unit for leaks by applying 
Fig. H-6 suction to the vacuum unit and observing the 
movement of the contact breaker assembly. 
LUCAS 29D TYPE DISTRIBUTOR 
6 Check the condenser with a meter. 
6 CYLINDER 
7 Check the distributor cap for cracks or evidence of 
: ‘tracking’. 
1 “DISTRIBUTOR CAP 11. CLAMP BOLT NUT 21 POINTS ASSEMBLY PLATE 8 Check the distributor shaft and body bush for Fig. H-8 
2 SPRING 12. CLAMP 22 BASE PLATE ‘ - excessive wear. 
3 CARBON BRUSH 13. ‘O’ RING SEAL 23 CENTRIFUGAL ADVANCE SPRINGS é REPLACING AND ADJUSTING 
9 Replace the thrust washer distance piece and shaft DISTRIBUTOR CONTACTS 
4 BASE PLATE SCREW 14. THRUST WASHER 24 NYLON RETAINING CLIP and action plate if the shaft end float is in excess of 
5 CLIPS 15 DRIVING DOG 25 CAM AND SPINDLE 0.1-0.2 mm (0.004-0.008 in). 1 NUT 7 POINTS RUBBING BLOCK 
6 LOW TENSION LEADS 16 PARALLEL PIN 26 CENTRIFUGAL ADVANCE WEIGHTS 2 INSULATING BUSH 8 CAM PEAK 
Reassemblin 
7 VACUUM ADVANCE UNIT 17 ROTOR 27 SHAFT AND ACTION PLATE g 3 CONDENSER LEAD 9 POINTS GAP 
8 RETAINING SCREW 18 POINTS ASSEMBLY SCREW 28 CLAMP PLATE BOLT when reassenibilig. fol dite oe order at 4 LOW TENSION LEAD 10 ADJUSTING SLOT 
dismantling. Lubricate the automatic advance 
‘9 DISTRIBUTOR BODY 19 POINTS ASSEMBLY 29 NYLON THRUST WASHERS mechanism, centre of the cam spindle and contact 5 POINTS ASSEMBLY 
10 CLAMP RETAINING SCREWS 20 CONDENSER 30 SHAFT BUSH pivot with a little light oil. When reassembling the 6 POINTS RETAINING SCREW AND WASHER 


Fig. H-7 
ALIGNING THE DRIVE DOG 
Overhauling 
1 Inspect the contact point faces for excessive 
pitting or signs of overheating, and replace if 
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IGNITION SYSTEM 


Refitting the distributor to the engine 


To refit the distributor, proceed as follows: 


1 


Remove camshaft cover. Turn the crankshaft in the 
direction of rotation, watching the valves of No. 4 
cylinder. When the valves are rocking (that is 
exhaust closing — inlet opening) No. 1 piston is 
then approaching TDC on compression stroke. 
Proceed to rotate the crankshaft slowly until the 
mark on crankshaft pulley is in line with the pointer 
attached to the front engine plate. No. 1 piston is 
now at TDC of the compression stroke. Fig. H-9. 
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Fig. H-9 


TIMING MARKS 
4 and 6 CYLINDER ENGINES 


Insert the distributor with the vacuum advance unit 
facing rearwards where applicable. 


Turn the cam spindle until the drive dog engages 
and the distributor drops fully into position. Tighten 
the pinch bolt sufficiently to enable the distributor 
to just be turned by hand. 


Turn the distributor body anti-clockwise until the 
points are closed. Rotate the distributor clockwise 
until the points are just open. Tighten the pinch 
bolt. 


Fit the rotor button and ensure it is opposite No. 1 
cylinder segment. Fit the cap and leads. 


Final ignition timing is set dynamically by means of 
an electronic timing light as described in the 
following section. 


Setting the ignition timing 


Using a cam dwell meter, check that the contact 
points are set to a cam angle of 60° + 2° for the 
‘150’ — ‘175’ engines or 36°-40° for the ‘262’ engine. 
This is equivalent to a feeler gauge setting of 
0.35-0.40 mm (0.012-0.016 in) for all engines. 


Connect an electronic timing light to No. 1 spark 
plug lead. 


Disconnect the vacuum advance pipe from the 
distributor and plug the pipe. 


Start the engine and adjust the carburetter slow 
running to the rpm quoted in the GENERAL DATA 
section. 


Observe the timing light flash on the marks located 
on the crankshaft pulley rim and the pointer 
positioned on the engine plate, Fig. H-9, and check 
with the specifications given in GENERAL DATA. 


To adjust the setting, slacken the distributor clamp 
bolt and move the distributor body until the correct 
setting is obtained. To advance the timing turn the 
distributor body clockwise. 
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SECTION J 
COOLING SYSTEM 
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J-2 COOLING SYSTEM 


GENERAL DESCRIPTION 


The cooling system employing a crossflow radiator is 
pressurised to approximately 91 kPa (13 Ib.f.in.”). The 
pressure is controlled by a relief valve in the expansion 
tank cap. Water circulation is by thermo-syphon action 
assisted by an impeller type water pump, belt driven 
from the engine crankshaft pulley on the four cylinder 
models. The six cylinder engine has an electrically 
driven fan controlled by a thermal switch located near 
the top of the left hand side radiator header tank. 


Water circulates from the bottom of the left hand side 
radiator tank, four cylinder engines, right hand side 
tank, six cylinder engines, through the water pump to 
cylinder block, cylinder head and thermostat to the top 
of the right hand side tank, four cylinder engines, left hand 
side tank, six cylinder engines. The water then flows 
through the horizontal tubes to the opposite side tank. 
Air is drawn through the radiator by a fan mounted on 
the water pump pulley on the four cylinder engines or by 
the electrically driven fan on the six cylinder engines. 


Normal water loss resulting from expansion when the 
temperature in the system rises is prevented by the 
overflow being contained in the expansion tank. 


As the system cools, a partial vacuum is created which 
may be sufficient to damage the radiator if allowed to 
remain. Atmospheric pressure is permitted to enter the 
top of the expansion tank via a valve in the centre of 
the pressure cap. Atmospheric pressure, being higher 
than that of the cooling system, forces the excess 
water in the expansion tank back into the radiator. 


Both four and six cylinder engines are fitted with 
pre-packed, permanently lubricated bearing assemblies 
in the water pump, thereby rendering lubrication during 
service unnecessary. 


Both four cylinder engines when coupled to manual 
transmissions are fitted with 9 gills per inch radiator 
cores. When the ‘175’ engine is coupled to an 
automatic transmission a 13 gills per inch radiator core 
is fitted. 


The six cylinder engine is fitted with a 12 gills per inch 
radiator for use with both manual and automatic 
transmissions. 


NOTE: It is essential that the specified radiator be 
installed at all times, otherwise overheating or 
overcooling may be experienced. 


CHECKING THE COOLING SYSTEM 


1 To check the cooling system for leakage, and the 
radiator cap blow-off pressure, a pump type 
cooling system analyser should be connected to 
the radiator filler neck, ensuring that the overflow 
pipe is blanked off by the necessary rubber plug. 


2 Run the engine until it reaches operating 
temperature. 


3 Pump the analyser until the gauge reaches 90 
kPa (13 Ib.f.in.2), Do not exceed this figure 
otherwise components which are in a satisfactory 
condition could be damaged. 
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4 If the analyser gauge does not hold a steady 
pressure a leak in the cooling system is 
indicated. The radiator, water pump, hoses, 
heater, core plugs and all connections must be 
inspected for signs of leakage. 


5 Check the radiator filler cap blow-off pressure as 
detailed by the manufacturer of the cooling 
system analyser. 


Where leakage is not obvious carry out further tests in 
the sequence and method recommended by the 
manufacturer of the test equipment. 


DRAINING AND REFILLING 
Draining 
1 Remove the expansion tank cap. 
2 Remove the radiator filler plug. 


WARNING: DO NOT REMOVE THE RADIATOR FILLER 
PLUG WHILST THE SYSTEM IS HOT UNLESS 
THE PRESSURE CAP ON THE EXPANSION 
TANK HAS BEEN REMOVED, FIRST. 


3 Remove the cylinder block drain plug. 


4 Remove drain plug from bottom of radiator, if fitted, 
otherwise remove the lower radiator hose. 
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Fig. J-2 


RADIATOR ASSEMBLY 6 CYLINDER 


1 RADIATOR 
2 FILLER PLUG AND GASKET 
3 RADIATOR MOUNTINGS — UPPER 
4 RADIATOR MOUNTINGS — LOWER 
5 TOP RADIATOR HOSE 
6 HOSE CLIPS 
7 LOWER RADIATOR HOSE 
8 FAN THERMOSTAT MOUNTING 
9 EXPANSION TANK HOSE FITTING 
Refilling 

1 Refit the drain plug, or lower radiator hose. 

2 __—- Refit the cylinder block drain plug. 

3. Fill the radiator with coolant through the radiator 
filler and the expansion tank one third to one half 
full. 

4 Refit the radiator filler plug and the expansion tank 
cap. 

5 Run the engine at a fast idle for 30 seconds. 

6 Stop the engine and top up the radiator through 
the radiator filler. 

7 Refit the filler plug. 

8 Run the engine until it is at normal working 
temperature. 

9 Stop the engine and allow to cool. 

10 Top up expansion tank to the level marked. 
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Fig. J-4 
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Or 300. 


FLUSHING 


To ensure efficient circulation of the coolant and to 
reduce the formation of scale and sediment in the 
radiator, the system should periodically be flushed with 
clean water. Such periods will be evident by heavy 
discolouration (rust-colour) of the coolant. The water 
should be allowed to run through until it comes clear 
from the drain plug. 


Where furring is evident, this is indicative of low 
percentage of inhibitor and the radiator should be 
removed and flushed through in the reverse way to the 
flow, i.e. turn the radiator upside-down and let the water 
flow through the bottom hose connection and out 
through the top. The use of a radiator reverse-flush 
adaptor with 25.4 mm (1 in) diameter water hose is 
recommended for this purpose as it eliminates the 
necessity to remove the radiator. 


COOLANT INHIBITOR 


It is essential to use a high quality chemical inhibitor in 
the coolant such as SQ36 Pt. No. AFK 1478. Renew the 
coolant every 12 months. 


CAUTION: Soluble oil types must not be used. 
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FROST PRECAUTIONS 


Water when it freezes, expands, and if precautions are 
not taken there is considerable risk of bursting the 
radiator, cylinder block, or heater. 


When a vehicle is operating in conditions where the 
temperature is likely to drop below freezing, an 
anti-freeze solution should be added to the coolant. It 
is recommended that Ethylene glycol anti-freeze 
solution conforming to specification BS3150, BS3151 
or BS3152 be used. 


Before adding anti-freeze mixture, the cooling system 
must be drained and ‘flushed’. Add 1.4 litres (2.5 pints) 
of anti-freeze solution to the radiator of the 4 cylinder 
engines and 2.56 litres (3.75 pints) 6 cylinder engines. 


An additional 0.14 litre (0.25 pint) of anti-freeze should 
be added to the 0.56 litre of water in the expansion 
tank. 


It is desirable that the anti-freeze mixture be drained at 
the commencement of Summer weather and the system 
flushed and refilled with the correct solution of water 
and inhibitor for use during this period. 


THERMOSTAT 


Removing 
1 Drain the cooling system. 


2 Disconnect the top radiator hose. 
3 Remove the water outlet elbow. 


4 Remove the joint gasket and lift out the thermostat. 


Checking 


Suspend the thermostat in a suitable container of water 
ensuring that the thermostat is fully immersed and not 
contacting the sides or bottom of the container. 


Heat the water, then using a reliable thermometer check 
the temperature at which the thermostat operates. It 
should begin to open at 82°C (180°F) and be fully 
opened at 94°C (201°F). 


If the thermostat does not start to open or if the valve 
sticks in the fully open position, renew the thermostat. 
Under no circumstances should any attempt be made to 
repair it. It is unwise to operate the vehicle for any 
prolonged period without a thermostat fitted. 


Replacing 


Replacing is a reversal of the removing procedure. 
Ensure that the thermostat is correctly positioned with 
the side marked ‘Top’ uppermost. 


ALTERNATOR AND WATER PUMP 
DRIVE BELT 


Removing 
1 Slacken the alternator mounting bolts. 


2. Slacken the alternator adjusting link screw. 
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THERMOSTAT HOUSING ASSEMBLY 4 CYLINDER 
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3 Disconnect the drive belt from the alternator, and 
crankshaft pulleys. 


4 Withdraw the drive belt. 


Inspection 
1 Inspect the belt for wear, cuts and cracking. 
Renew if necessary. 
Refitting 


1 Refitting is a reversal of the removing procedure. 
Adjust the belt tension as described in the 
following section. 


Adjusting 
1 Slacken the alternator pivot bolt. 
2 Release the adjusting link screw. 


3 Adjust the belt tension by applying leverage only 
on the alternator drive end bracket — not on any 
other part of the alternator. The belt should be 
adjusted to obtain a deflection of 12.7 mm (% in) on 
the longest run of the belt between the pulleys. 


Fig. J-6 
THERMOSTAT HOUSING ASSEMBLY 6 CYLINDER 
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5 ADAPTOR AND GASKETS — HOUSING TO CYLINDER HEAD 


4 With the alternator held in the adjusted position, 
tighten the adjusting link screw. 


5 Tighten the alternator pivot bolt. 


EXPANSION TANK 


Removing 


1 Disconnect the expansion tank hose from the 
radiator. 


2 Detach the tank assembly by removing the two 
retaining bolts. 


NOTE: The expansion tank is mounted on the RH side 6 


’ cylinder engines and LH side 4 cylinder 
engines. 
Refitting 
1 Reverse the procedures 1 and 2 of removing 
procedures. 


2 Top up the coolant level in the expansion tank. 
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RADIATOR 


4 Cylinder Engines 


Removing 
1 Remove the radiator filler plug. 
WARNING: DO NOT REMOVE THE RADIATOR FILLER 
PLUG WHILST SYSTEM IS HOT UNLESS THE 


EXPANSION TANK CAP HAS BEEN REMOVED 
FIRST. 


2 Remove the drain plug from bottom of radiator or 
lower radiator hose and drain the coolant. 


3 Disconnect the expansion tank hose from the 
radiator. 


4 Disconnect the top and bottom hoses from the 
radiator. 


5 Remove the bolt holding each top radiator bracket 
to the body. 


6 _Lift radiator clear of the bottom mountings. 


Refitting 


1 Reverse the procedures 1 to 6 making sure that the 
radiator is correctly installed on the bottom 
mountings. Note correct filling procedure. 


RADIATOR 
6 Cylinder Engine (Manual Transmission) 


Removing 
1 Disconnect the battery. 
2 Remove the pressure cap from the expansion tank, 


remove the drain plug from the outlet pipe on 
bottom right hand side of the radiator. 


3 Disconnect the wires from the cooling fan motor 
and thermal switch unit. 


4 Remove the air filter and element. 


bo) Disconnect the radiator hose from the thermostat 
housing. 


6 Disconnect the expansion.tank hose from the 
radiator. 


7 Disconnect radiator hose from water pump. 


8 Remove cooling fan and motor by removing the 
two bolts from the inner guard and the two bolts in 
the radiator mounting bracket. 


9 Remove the two bolts, nuts and washers securing 
the radiator mounting bracket and remove radiator. 
Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 9 noting the following: 


(a) Fill the radiator and add the required quantity 
of inhibitor and if necessary, anti-freeze 
compound. 


(b) Check all hose connections for leaks. 


RADIATOR 


6 Cylinder Engine (Automatic Transmission) 


Removing 


1 Follow steps 1 to 8 of the radiator removing 
procedures for manual transmissions. 


2 Remove the distributor cap and rotor. 


3 Remove both transmission fluid cooling pipes from 
the radiator. 


4 Remove the two bolts, nuts and washers securing 
the radiator mounting bracket and remove radiator. 
Refitting 


1 Refitting is the reverse of the removing procedure 1 
to 4 noting the following: 


(a) Fill the radiator with the required solution of 
water and inhibitor and if necessary, 
anti-freeze compound. 


(b) Check all hose connections for leaks. 


(c) Check the transmission fluid cooling pipe 
connections for leaks. 


FAN 
4 CYLINDER ENGINES 


The fan is an eight blade plastic unit, mounted on the 
water pump pulley hub. 


Removing 
1 Remove the radiator. 


2 Loosen and remove the three bolts securing the 
"spacer and the fan to the water pump pulley hub. 


3 Remove the fan and spacer. 


Refitting 


1 Reverse the procedures 1 to 3, making sure that 
the radiator retaining bolts are tightened correctly. 
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ELECTRICALLY DRIVEN FAN 


6 CYLINDER ENGINES 


Air is drawn through the radiator core by an electrically 
driven four blade nylon fan, which is controlled by a 
thermal switch mounted in the left hand side radiator 
header tank. 


During highway cruising the fan will operate infrequently 
but heavy traffic will cause it to come into operation more 
often. Operation of the system can be readily observed in 
the workshop with the engine idling. When cut in 
temperature is reached, the fan will start and quickly 
reduce the temperature of the cooling system and then 
switch off. The cycle will be repeated approximately every 
minute under these circumstances. 


THERMAL SWITCH 
Checking 
1 Allow the engine to cool. 
2 Remove the radiator filler plug. 


3 - Place an industrial thermometer calibrated to 
121°C (250°F) into the radiator tank. 


4 Run the engine noting the temperature at which 
the electric fan commences to operate. The water 
temperature should switch the fan on at 88°C +2°C 
(190° + 4°F) maximum, and switch off at 84°C 
+2°C (183°F + 4°F) minimum. 


5 If the electric fan motor does not operate within 
these limits, disconnect the wire lead to the switch 
and earth the lead. The fan should now operate, if 
not, check the fan motor — see Electrical Section. 


Removing 
1 Disconnect the battery. 
2 _ Drain the radiator. 
3 Remove the electric lead to the switch. 


4 Remove the screws securing the thermal switch to 
the radiator header tank. . 


5 Withdraw the switch and gasket. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 5, noting the following: 


(a) Ensure that the mating surfaces of the radiator 
header tank and switch are clean and all 
traces of the old gasket are removed. 


(b) Fit anew gasket. 


FAN AND MOTOR ASSEMBLY 


Removing 
1 Disconnect the battery. 


2 Drain the cooling system. 
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Remove air filter housing and element. 

Remove top radiator hose. 

Remove heater hose from thermostat housing. 
Remove wires from fan motor and thermal switch. 


Remove the bolts securing the fan motor mounting 
bracket to the valance and radiator mounting 
bracket, remove the fan, motor and _ bracket 


assembly. 


Loosen the screw retaining the fan to the armature 
shaft several turns and withdraw fan from the shaft. 


Mark the position of the fan motor mounting lugs 
on the mounting bracket, remove the retaining 
bolts and remove the fan motor from the bracket. 


Refitting 


1 


Refitting is the reverse of the removing procedures 
1 to 9 noting the position of the fan motor on the 


mounting bracket. 
Check the cooling system for leaks. Ensure that the 


correct quantity of inhibitor is mixed with the water. 


WATER PUMP 


Removing 


1 
2 


Remove the radiator and hoses. 


Remove the fan belt, fan, pulley and spacer (4 
cylinder). 


Remove the water pump and alternator drive belt, 
fan and motor assembly (6 cylinder). 


Remove the by-pass hose to thermostat housing. 
Remove the heater hose. __ 


Remove the three bolts securing the pump to 
cylinder block and withdraw the pump. 


Dismantling 


1 


2 


Remove the pulley hub from the spindle. 


Press the spindle and bearing assembly rearwards 
from the pump housing. 


3 
4 
5 


Withdraw the impeller from the spindle. 
Remove the seal assembly. 


Clean the pump housing. 


Reassembling (4 Cylinder) 


1 


Press the bearing and spindle assembly into the 
pump housing until the distance between the inner 
edge of the bearing and the face of the seal seating 
is 12.95 mm (0.510 in) ‘B.’ (Fig. J-9.) 


Press the pulley hub onto the spindle until the 
distance between the front face of the pulley hub 
and the rear face of the pump housing flange is 
33.4 mm (1.315 in) ‘A.’ (Fig. J-9.) 


Insert the impeller seal and lightly coat the seal 
surface with multi-purpose grease to Leyland 
specification GL-2. 


Press the impeller onto the spindle until there is a 
clearance of 0.635 mm (0.025 in) between the 
impeller and housing ‘C.’ (Fig. J-9.) Ensure that the 
impeller is pressed on squarely to avoid the 
possibility of impeller cracking. 


Reassembling (6 Cylinder) 

The method of reassembling the water pump fitted to the 
six cylinder engine is identical to the procedure given for 
the four cylinder engine with the exception of the 


measurements at ‘A’ — 


‘B’ — ‘C’ (Fig. J-10) which are as 


follows: 


‘MW 
‘B 
‘C’ 


41.2-41.45 mm (1.622-1.632 in) 
9.65-9.9 mm (0.380-0.390 in) 
0.25-0.51 mm (0.010-0.020 in) 


Refitting 


1 


Refitting is a reversal of the removing procedures 1 
to 6 noting the following: 


(a) A new sealing gasket must be fitted between 
pump housing and cylinder block. 
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BEARING AND SPINDLE ASSEMBLY 
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1 BEARING AND SPINDLE ASSEMBLY 
SEAL 


IMPELLER 
PULLEY FLANGE 

PUMP HOUSING 

SMEAR GREASE ON SEAL SURFACE 
41.2-41.45 mm (1.622-1.632) 

9.65-9.9 mm (0.380-0.390) 

0.25-0.51 mm (0.010-0.020 in) 


SEAL 
IMPELLER 
PULLEY FLANGE 
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PUMP HOUSING 
SMEAR GREASE ON SEAL SURFACE 
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A 33.4 mm (1.315 in) 
12.95 (0.510 in) 
Cc 0.635 mm (0.025 in) 
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GENERAL DESCRIPTION 


Both four and six cylinder engines are fitted with single 
plate dry disc clutches of the diaphragm type. Clutch 
operation is hydraulic, by means of a master cylinder 
and slave cylinder with no adjustment for free travel, 
which is automatically maintained at zero clearance. 


The clutches fitted to the four cylinder engines have a 
diameter of 190.5 mm (7.50 in). The clutch driven 
plates differ in respect to the type of gearbox used, the 
12V gearbox requires a driven plate having 20 splines, 
while the 18V gearbox requires a driven plate having 23 
splines. Both driven plates use AMCO 3271 lining. Four 
damper springs are incorporated in the driven plate 
hubs to absorb shock loads. 


The six cylinder engine is fitted with a 241.3 mm (9.5 
in) diameter clutch, the driven plate having 23 splines. 
The lining fitted to the driven plate’ is 
VEELOCK-1133-C. 


The master cylinder bore diameter is 15.87 mm (0.625 
in) and slave cylinder bore diameter is 22.2 mm (0.875 
in) for both four and six cylinder engines. 


The operation of the hydraulic units is identical for all 
models. The slave cylinder push rod bears directly on 
the outer end of the clutch release lever. The release 
bearing is a radial ball thrust type mounted on a 
sleeve. It is pre-packed with lubricant during 
manufacture, requiring no further service. 


SERVICE DIAGNOSIS 


It is indicative of good workmanship to diagnose a fault 
before dismantling any unit of the vehicle. Most clutch 
faults can be identified before removing and dismantling 
by carrying out the following tests. 


1 CLUTCH SLIPPING: 
To test for clutch slippage, start and warm-up 
engine. Apply handbrake firmly, depress clutch 
pedal and select top gear, accelerate the engine 
and at the same time slowly engage the clutch. 
Engine should stall immediately the clutch is fully 
engaged, otherwise the clutch is slipping. 


Possible Causes 


(a) Slave cylinder piston and/or seal sticking. This 
may prevent the full engagement of the clutch. 


(b) Clutch plate — facings oil soaked, glazed or 
worn. 


(c) Pressure plate spring — weak or broken. 


2 CLUTCH JUDDER: 
Clutch judder is excessive vibration that occurs 
during engagement of the clutch. 


Possible Causes 
(a) Oil or grease on clutch disc facings. 


NOTE: It is essential that the source of oil or grease 


contamination be rectified before installing a 
new clutch disc. 


(b) Pressure plate engagement uneven due to 
faulty diaphragm. 


(c) Weak clutch plate damper springs. 


(d) Worn. splines in clutch hub = and/or 
transmission input shaft. 


NOTE: Many causes of clutch judder are associated with 
faults in components other than the clutch, 
namely loose or defective engine mountings, 
worn universal joints, excessive play in 
differential gears, worn rear spring shackle 
pins and bushes. 


3 CLUTCH PEDAL STIFF OR BINDING: 


Possible Causes 


(a) Pedal pivot pin tight in bush. 


4 CLUTCH DRAG: 
The clutch may not completely disengage, making 
it difficult to engage gears without clashing. 


Possible Causes 


(a) Excessive pedal free travel due to air in the 
clutch hydraulic system. 


(b) Leaking clutch master cylinder piston seal or 
leaking slave cylinder piston seal. 


NOTE: Causes (a) and (b) will reduce the movement of 
the pressure plate to a point where the clutch 
driven plate is not freed from contact with the 
flywheel and pressure plate. 


(c) Warped or distorted clutch plate. 


(d) Clutch plate hub does not slide freely on input 
shaft splines. 


(e) Clutch release bearing not contacting the 
diaphragm evenly owing to wear or distortion 
of the release lever. 


(f) Misalignment between flywheel housing and 
crankshaft. 


ALIGNMENT 


Should alignment be suspect, the following 
checking procedure should be carried out. 


DISMANTLING 


(i) Remove the gearbox and_ flywheel 
housing. 

(ii) Remove clutch assembly from 
flywheel. 

(iii) Remove clutch release lever and 
release bearing from flywheel housing. 
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Fig. K-1 


CHECKING FLYWHEEL HOUSING FACE 


1. FLYWHEEL HOUSING 


2 DIAL INDICATOR 


(iv) 


(v) 


CHECKING 


(i) 


(ii) 


(iii) 


(iv) 


(v) 
(vi) 


(vii) 


Remove flywheel housing from the 
gearbox and clean the face of the 
flywheel housing removing any burrs 
or raised metal from around the bolt 
bosses. The surface should’ be 
cleaned of any paint or sealant. 

The bore of the housing should be 
free of burrs and roughness. Replace 
flywheel housing on engine. 


Mount the dial indicator pilot into the 
end of the crankshaft, and attach the 
dial indicator, adjusting it until the 
button will contact a circumference 
just inside the gearbox mounting bolt 
holes. Fig. K-1. 


The flywheel must be pushed forward 
to remove crankshaft end play, the 
dial indicator face must be set to read 
zero. 

Remove all spark plugs to eliminate 
compression, thus allowing the engine 
to turn smoothly. 

Maintain the crankshaft in the forward 
position and slowly rotate it through 
one revolution noting the point of 
maximum runout and mark this point 
on the face of the housing. Maximum 
permissible runout is 0.152 mm (0.006 
in). 

Position the dial indicator to check the 
housing bore. Fig. K-2. 

Rotate the crankshaft through one 
revolution, check the _ indicator 
reading, and mark the point of 
maximum runout on the face of the 
housing. Runout should not exceed 
0.23 mm (0.008 in). 

Remove the dial indicator and pilot 
from the crankshaft. 


Fig. K-2 


CHECKING FLYWHEEL HOUSING BORE 
1. FLYWHEEL HOUSING 
2 DIAL INDICATOR 


ASSEMBLING 


bearing assembly. 
(ii) Replace clutch assembly. 
(iii) Replace the gearbox. 
(iv) Replace spark plugs. 


CLUTCH HYDRAULIC SYSTEM 


Bleeding: (4 and 6 Cylinder Models) 


1 Top up the master cylinder using’ the 
recommended hydraulic fluid (Leyland Australia 
Fluid HBF6). 


NOTE: Brake fluid has a detrimental effect on paintwork. 
Ensure that fluid is not allowed to come in 
contact with any painted surfaces. 


2 Attach a flexible tube to the bleed nipple (which 
must be in the uppermost position) on the slave 
cylinder and immerse the other end of the tube ina 
clean jar containing hydraulic fluid. 


3 Open the bleed nipple approximately 
three-quarters of a turn; press the clutch pedal to 
the full extent of its travel and hold in this position. 
Close the bleed nipple and allow the pedal to 
return to its normal position. Continue this cycle of 
operations until clear fluid, free of air bubbles, is 
delivered into the container. If the fluid level in the 
master cylinder reservoir is allowed to fall more 
than 12.7 mm (0.5 in) there is a danger of air 
entering the system. This will necessitate bleeding 
the system again. 


4 Top up master cylinder reservoir to the full mark. 


NOTE: It is recommended that the hydraulic fluid 
expelled from the system during bleeding 
operations be discarded and not used to top up 
the master cylinder. 


(i) Replace clutch release lever and 


K-4 CLUTCH CLUTCH K-5 
ee a aes as Nc 
MASTER CYLINDER Inspecting 4 Fit a new plunger seal with the flat of the seal 8 Refill the reservoir and bleed all air from the 
(4 and 6 cylinder engines) Clean all parts in methylated spirits. Examine the plunger against the plunger. Insert the small end of the system. 


plunger into the thimble as far as it will go, and lock 
the plunger in the thimble by depressing the 
thimble leaf so that it engages under the plunger 
shoulder, then centralise the spring on its seating. 
Refer Fig. K-5. 


bore. If it is not scored or ridged and is smooth to the 

touch, new seals can be fitted. If there is the slightest 

1 Extract the split pin from the clevis pin connecting doubt as to the condition of the bore a new unit must be 
the clutch master cylinder to the clutch pedal. fitted. 


SLAVE CYLINDER 
(4 and 6 cylinder models) 


Removing 


Removin 
2 Disconnect the hydraulic oil line from the master g 


cylinder and plug opening to avoid spillage of fluid. Wash the main casting in methylated spirits and let it dry 


1 Remove the circlip retaining the slave cylinder in 


thoroughly. Check that the by-pass ports are free of 3 the flywheel housing — 4 cylinder models; or 
3 Remove the two nuts and spring washers securing foreign matter or other obstruction. 1 remove two bolts and clamp securing the slave 
the master cylinder to the pedal bracket and cylinder to the flywheel housing — 6 cylinder 
remove master cylinder. models. 
Dismantling Assembling 2 Remove the screw retaining the flexible pipe to the 
1 Detach the dust cover from the barrel. Immerse all components in HBF-6 brake fluid and NESE bulkhead. 
assemble while they are wet. G : : : i 
2 _ Depress the piston to relieve the load on the circlip ¥ LA 3 pecs the slave cylinder with flexible pipe 
meen the circlip and the push rod 1 Replace the valve seal so that the flat side is (P j ss : vty i 
‘ correctly seated on the valve head. PITZ7 IIIT? nscrew flexible pipe from slave cylinager an 
3 Withdraw the piston assembly , VLKLLLIL/ JL LL LP Wi secure the end at a point higher than the master 
2 Locate the curved washer with the domed side SYS VV cylinder to avoid loss of fluid. 
f oe ne pine leat jaca A tcl jie against the under side of the valve head, and hold 
Papi ne! ita Saudi it in position with the valve spacer, the legs of Fig. K-4 
; ha i ds the valve seal (see Fig. 
which should face towards the valve ( g THIMBLE AND PLUNGER ASSEMBLY 
5 Remove the plunger seal. Compress the plunger K-3). 
spring and allow the valve stem to release itself 1 SPRING 3 THIMBLE 
through the elongated hole in the thimble. S Refit the spacer to the return spring and insert the 2 THIMBLE LEAF 4 PLUNGER 


Separate the thimble, spring, valve stem, valve 
spacer and curved washer. Remove the seal from 
the valve stem. 


Fig. K-3 


thimble into the opposite end. Compress the spring 
until the valve stem engages and holds in the 
elongated hole in the thimble. 


THE MASTER CYLINDER COMPONENTS 


= 


VALVE SEAL 


12 PLAIN WASHER 


is) Insert the plunger assembly fully into the cylinder 
bore, easing the plunger lip into the bore. Fig. K-4. 
Position with the push rod and retaining washer, 
and secure it with the circlip. Fig. K-3. 


6 Smear the sealing areas of the dust cover with 
rubber grease and fit the push rod. Pack the dust 
cover with rubber grease and fit it to the cylinder 


KA 


body. 
Fig. K-6 
4 5 6 SLAVE CYLINDER — 4 CYLINDER 
4 | 1 CIRCLIP 2 SLAVE CYLINDER 
a =| % Dismantling 


1 Remove the slave cylinder. 


2 Remove the push rod and dust cover. Remove the 
following parts by applying air pressure to the fluid 
inlet connection. 


6) Remove the piston, cup seal, cup filler and spring. 
Fig. K-8. 


NOTE: The internal components of both types of slave 


2 CURVED WASHER — VALVE STEM 13 DUST COVER ? i i 
cylinders are identical. 
3 VALVE STEM 14 PACKING Fig. K-5 
4 VALVE SPACER 15 SPRING WASHER ; 
SECTION THROUGH MASTER CYLINDER Inspection 

5 SPRING 16 SCREW ; : ne 

STUD 41 THE THIMBLE LEAF 1 Wash the slave cylinder with methylated spirits and 
6 SPRING RETAINER (THIMBLE) HaNUhe dry thoroughly. Clean all internal parts with 
7 PLUNGER SEAL 18 MASTER TO SLAVE CYLINDER PIPE 2 CORRECT ASSEMBLY OF THE CENTRE VALVE hydraulic fluid. 
8 PLUNGER 20 FILLER CAP i ae : 

5 : 2 Check the cylinder bore, if it is not scored, ridged 
9 PUSH ROD 21. FLAT PLATE 7 Replace the master cylinder and tighten the nuts to or pitted, a new seal can be fitted 
ee cen Bop 29 BAFFLE PLATE the specified torque. Make sure that the push rod is 


= 
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CLEVIS PIN — PEDAL TO MASTER CYLINDER 


23 RUBBER SEALS 


in line with the pedal, fit the pedal to the fork and 
refit the clevis pin. 


3 Renew the unit if it is not in a_ satisfactory 
condition. 
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Fig. K-7 


SLAVE CYLINDER — 6 CYLINDER 


1 SLAVE CYLINDER 4 CLAMP BOLTS 
2 BLEEDER VALVE 5 RELEASE LEVER COVER 
3 SECURING CLAMPS 


Reassembling 


1 Immerse all internal components in hydraulic fluid 
and assemble when wet. 


Refit the spring, large end first. 
Install the cup filler. 


Fit a new cup seal and install the piston. 
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Smear both ends of the push rod and the bore of 
the dust cover with Lockheed disc brake lubricant 
or Girling rubber-grease. 


6 Insert the push rod and engage the lips of the dust 
cover into the groove on the body. 


th Refit the slave cylinder to the flywheel housing with 
bleed nipple in uppermost position. 


Refitting 
1 Refitting is the reversal of the removing procedures 
1to3. 


2 Bleed the system. 


CLUTCH OVERHAUL 
(4 and 6 cylinder models) 


NOTE: The clutch assembly consisting of the cover, 
diaphragm and pressure plate cannot be 
dismantled and must be replaced as a unit. 


Removing 


1 Remove the gearbox and flywheel housing — Refer 
to Section L. 


2 Mark the clutch cover and flywheel to ensure 
correct replacement if the original assembly is to 
be refitted. 


Fig. K-8 


SLAVE CYLINDER COMPONENTS 


1 SLAVE CYLINDER 4 CUP SEAL 
2 PUSH ROD 5 CUP SEAL FILLER 
3 PISTON 6 SPRING 


3 Loosen the bolts securing the clutch cover to the 
flywheel approximately one half turn at a time until 
the pressure is released on the cover, then remove 
the bolts. 


4 Lift the clutch assembly from the flywheel. 


Inspecting 


1 Check the clutch plate for burned, worn or oil 
soaked facings, also inspect the damper springs 
and hub splines for wear. 


NOTE: The clutch plate must be replaced when the 
facings have worn within 0.8 mm (0.030 in) of 
the rivet heads. 


2 Inspect the diaphragm for cracks, distortion and 
correct pressure. 


3 Check the pressure plate for scoring, overheating, 
cracking and distortion. 


4 Inspect the clutch driven plate area on the flywheel 
for scoring, overheating and surface cracking. The 
flywheel may be resurfaced. 


5 Check the release bearing for roughness and 
renew if necessary. Do not wash the bearing in 
solvent as the lubricant retained in the bearing may 
be removed. 


6 Check the internal bore of the release bearing 
sleeve for any roughness which may cause the 
sleeve to drag or stick on the transmission front 
extension housing. Any roughness should be 
removed with fine emery cloth. 


7 Check the spigot bearing located in the crankshaft 
flange and renew if worn. 


CLUTCH K-7 


Refitting 


NOTE: When fitting a new clutch plate, it is essential to 
check the fit of the hub splines on the 
transmission input shaft. The clutch hub 
should slide freely on the splines and any 


3 Zz) tightness may cause clutch drag and difficulty 
SY, in engaging gears. 

7 CAUTION: It is important that all parts are clean and that 

Opp L no oil or grease comes in contact with the 


clutch facings or contact faces on flywheel or 
pressure plate. 


1 Position the clutch driven plate assembly on the 
flywheel with the hub damper springs facing the 
pressure plate. 


2  Centralise the plate, using Service Tool No. 
18GA032. As an alternative, a spare input shaft can 
be used. 


3 Locate the clutch cover assembly on the flywheel, 
aligning the marks if the original assembly is being 
refitted and insert the securing bolts. 


4 Tighten the clutch securing bolts one turn at a time 
until they are all tightened to their specified torque. 
Remove the clutch aligning tool. 


Fig. K-9 


CLUTCH AND FLYWHEEL ASSEMBLY — 4 CYLINDER 


5 Apply a smear of grease to the clutch release 
1A PO bearing face, also lightly lubricate the splines of the 


2 CLUTCH ASSEMBLY input shaft with Bentone GB-2 grease, wiping off 
3 CLUTCH SECURING BOLTS AND WASHERS any Excess. 

4 CLUTCH PLATE 6 Replacing the gearbox is the reverse of the 
5 


CLUTCH PLATE ALIGNING TOOL removing procedures, Section L. 


Fig. K-10 


CLUTCH AND FLYWHEEL ASSEMBLY — 6 CYLINDER 


1 FLYWHEEL 4 PRESSURE PLATE ASSEMBLY RETAINING BOLT 
2 CLUTCH PLATE AND WASHER 
3 PRESSURE PLATE ASSEMBLY 
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RELEASE LEVER 
(4 CYLINDER ENGINES) 
Refer Fig. K-13 


© 


Removing 


1 Push the clutch release lever forward taking care 
not to force the fluid out of the clutch master 
cylinder. 


BZ 
Zo. 
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2 Remove the clutch push rod. 


3 Remove the clutch release lever from the thrust 
bearing sleeve and the fulcrum ball pin. Fig. K-13. 2 
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2 CLUTCH FACING 4 ALIGNING TOOL I 
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CaN 1} 
INPUT SHAFT SPIGOT BEARING 1 CLUTCH RELEASE LEVER 4 INPUT SHAFT SLEEVE ie i 
(YZ 
2 RELEASE LEVER PIVOTS 5 RELEASE LEVER SPRING X 
) | 
(4'CYFINDER? 3 RELEASE BEARING CLIPS ‘ 
\\ 1 
Removing Refitting Wh 
1 Remove the gearbox and clutch assembly. 6 1 Engage the pivots of the clutch release lever into \\ ! 
: : @ the groove in the release bearing and at the same iY 
: Hist 5 ee st aan ror oh Lia . N time engage the lever retaining spring clip with the wf! 
ie a ghee ats nnd hagtak, aie a i N fulcrum ball pin in the gearbox housing. Press the 1 
behind the bush and using the clutch shaft aligning N raleeea levee fully ite ‘cociidn, Bade 5 | 
tool 18GA032 as a hydraulic ram, drive out the fy ! , wh haa A 
bush. N 2 Replace the push rod. "AS x4 
. 
Refitting xy 3 Operate the clutch pedal several times slowly to fill 
1 Remove all traces of the grease from the bearing SSS the slave cylinder with fluid. 
Covi nite grengshat, RELEASE BEARING ASSEMBLY 
2 ‘Drive new bush into the crankshaft, taking care Fig. K-12 (4 and 6 CYLINDER ENGINES) Fig. K-14 
not to damage it. 
Refer Figs. K-13 and K-15 INPUT SHAFT BEARING — 6 CYLINDER 
3 Check the fit of the input shaft in the bearing, and INPUT'SHAFT SPIGOT BEARING — 4 CYLINDER 
lightly ream to remove any burrs if necessary. 3 eR AMen ieee manne Removing + CRANKSHAFT FLANGE 
4 _ Insert a small quantity of 10% Molyfill Lithium soap 2 FLYWHEEL 1 Remove the gearbox. 2 FLYWHEEL 
grease into the bearing and cavity. 3 SPIGOT BEARING (BUSH) 2 Disconnect the release lever from the release 3 SPIGOT BEARING (BALL BEARING) 
5 Replace the clutch and transmission. 4 FLYWHEEL BOLTS bearing and withdraw the bearing assembly. 4 FLYWHEEL BOLTS 
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3 Press the bearing from the sleeve. 
4 Inspect the sleeve for indentations and burrs and 
remove if evident. 


Refitting 


1 Press the new bearing on the sleeve, using the tool 
18GA042 ensuring that it is installed squarely. 


IMPORTANT: Pressure must only be applied to the inner 
race of the bearing to avoid damage. 


2 Fit the release bearing onto the gearbox first 
motion shaft front end cover. 


3 Engage the pivots of the release lever into the 
groove in the release bearing sleeve, at the same 
time engage the lever retaining spring clip with the 
fulcrum ball pin in the gearbox housing. Press the 
release lever fully into position. 


4 Refit the gearbox. 
5 Bleed the clutch hydraulic system. 


INPUT SHAFT SPIGOT BEARING 
(6 CYLINDER) 


Removing 
1 Remove the transmission and clutch assembly. 


2 Using the tool 18GA069 in conjunction with 
18GA284 A, B and D, remove the spigot bearing. 


3 Remove all traces of old lubricant from bearing 
bore in the crankshaft. 
Refitting 


1 Using tool 18GA053, drive the new bearing into the 
crankshaft until the inner edge is 22.86 mm (0.9 in) 
from the crankshaft spigot. Fig. K-14. 


NOTE: The bearing is shielded on both sides and 
pre-packed with lubricant during manufacture. 
It requires no further lubrication. 


2 Refit the clutch and transmission assemblies as 
previously described. 


CLUTCH RELEASE LEVER 
(6 CYLINDER) 


Refer Fig. K-15 
Removing 
1 Disconnect the battery. 
2 ‘Raise the front of the vehicle. 


3 Remove the two bolts and clamp securing the slave 
cylinder to the flywheel housing. 


4 Remove the slave cylinder and secure to the bulk 
head. 


5 Remove the two bolts securing the clutch release 
lever pivot assembly to the flywheel housing, 
remove assembly and release lever. 


6 Remove the four screws securing the rubber dust 
seal to the bracket and disengage the release lever 
from the pivot pin. 


7 Remove release lever from the flywheel housing. 


Refitting 
Refitting is the reverse of the removing procedures 1 to 7. 


KEY TO Fig. K-15 


FLYWHEEL HOUSING COMPONENTS 


FLYWHEEL HOUSING 

CLUTCH RELEASE LEVER SUPPORT BRACKET 
CLUTCH RELEASE LEVER PIVOT PIN 
CLUTCH RELEASE LEVER 

RELEASE BEARING SLEEVE 

RELEASE BEARING 

RELEASE LEVER BOOT 

BOOT RETAINING PLATE 

SLAVE CYLINDER CLAMP 

CLAMP SECURING BOLTS 

SUPPORT BRACKET BOLTS 

FLYWHEEL HOUSING BOLTS AND NUTS 
FLYWHEEL HOUSING DOWEL 
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Fig. K-15 
FLYWHEEL HOUSING COMPONENTS 
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SYNCHROMESH TRANSMISSION 


SECTION L 
SYNCHROMESH TRANSMISSION 
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Fig. L-1 
SECTION THROUGH GEARBOX 
i RN rtm —_— 
KEY TO Fig. L-1 
1 INPUT SHAFT 23 THRUST WASHER 45 SELECTIVE WASHER 
2  CIRCLIP 24 DETENT PLUNGER 46 SNAP RING 
3 FRONT BALL BEARING 25 SELECTOR SHAFT ‘O’ RING 47 CENTRE BALL BEARING 
4 SNAP RING 26 YOKE PIN 48 LAYSHAFT DOWEL 
5 GEAR SELECTOR SHAFT 27 GEAR LEVER YOKE 49 BEARING OUTER RETAINING RING 
*6 GEARBOX TOP EXTENSION 28 SEAT 50 REAR THRUST WASHER 
7 TOP COVER 29 DUST COVER 51 SPLIT COLLAR 
8 SELECTOR SHAFT ‘O’ RING 30 LOWER GEAR-CHANGE LEVER 52 THRUST WASHER 
9 TOP COVER BOLT 31. DUST COVER SEAL 53 GEAR BUSH 
10 THIRD AND FOURTH SPEED SYNCHROMESH HUB 32 UPPER GEAR CHANGE LEVER 54 SECOND SPEED GEAR 
11. SPRING 33. BUSH 55 GEAR BUSH 
12 BALL 34 END COVER 56 THIRD SPEED GEAR 
13. 3RD AND 4TH SPEED OPERATING SLEEVE 35 SELF-LOCKING NUT 57 THRUST WASHER 
14 SELECTOR SHAFT PIN 36 FLANGE WASHER 58 CIRCLIP 
15 INTERLOCK SPOOL PLATE 37 FLANGE AND STONEGUARD ASSEMBLY 59 DRAIN PLUG 
16 SELECTIVE WASHER 38 SEAL 60 SYNCHROMESH CUP 
17. INTERLOCK SPOOL 39 BALL BEARING — MAIN SHAFT REAR 61 GEARBOX CASE 
18 REVERSE OPERATING LEVER 40 THRUST WASHER 62 BEARING INNER RETAINING RING 
19 SELECTOR SHAFT ROLL PIN 41. MAINSHAFT 63 NEEDLE ROLLERS 
20 MAINSHAFT REVERSE GEAR 42 GEARBOX REAR EXTENSION 64 FRONT THRUST WASHER 
21 SYNCHROMESH CUP 43 SPEEDOMETER DRIVE GEAR 65 LAYSHAFT 
22 FIRST SPEED GEAR 44 CIRCLIP 66 NEEDLE-ROLLER BEARING 
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THE FOUR SPEED SYNCHROMESH GEARBOX 


Gearbox top extension is deleted in later models. 
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L-4 SYNCHROMESH TRANSMISSION 


GENERAL DESCRIPTION 


Four cylinder vehicles are equipped with all 
synchromesh four speed transmissions, whilst the six 
cylinder vehicles have all synchromesh three speed 
units. Both models have floor shifts only. 


Description — 4 speed 

The synchromesh transmission incorporates four forward 
speeds and one reverse speed, with synchromesh on all 
forward gears. The drive from the crankshaft is 
transmitted through a single plate diaphragm type clutch 
to the input shaft. The input shaft drives a composite 
laygear assembly. The gears being in constant mesh with 
the mainshaft, are first, second and third speed gears. In 
reverse the drive from the laygear to the mainshaft gear is 
via the reverse idler gear which is of the sliding 
engagement type. 


The second and third mainshaft gears are bushed, while 
the first gear runs directly on the mainshaft. The 
mainshaft is carried on ball bearings at the centre and 
rear positions, while the front is supported by a needle 
roller bearing located within the inner end of the input 
shaft. The input shaft is supported in the front of the 
gearbox by a ball bearing. 


The gear shift lever is mounted on the gearbox extension 
housing and engages the gear selector forks by means of 
three pins inserted in the single gear selector rail. 


An interlock mechanism mounted on the selector rail 
prevents the engagement of two gears simultaneously. 
This is achieved by an interlock spool having projections 
to engage the selectors not being shifted. 


Fig. L-2A 
REMOVING GEARBOX 
4 CYLINDER 
1 SCREW GEARBOX AND PROPELLER SHAFT FLANGES 
CIRCLIP SPEEDOMETER PINION CLAMP AND BOLT ) 


CLUTCH FLUID PIPE 
PROPELLER FLANGE BOLTS AND NUTS 
REAR ENGINE MOUNTING ASSEMBLY 


a fF WO N 


FLYWHEEL HOUSING BOLTS AND NUTS 
REAR ENGINE MOUNTING 
10 BOLTS (4) MOUNTING BRACKETS TO BODY 


CO Clr NS 1G): 
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TRANSMISSION 
(3 and 4 Speeds) 


Removing 


1 


2 
3 
4 
5 
6 


10 


11 


Disconnect the battery. 

Remove the air cleaner assembly and earth strap. 
Raise the front of the vehicle and place on stands. 
Drain the transmission oil. 

Remove the propeller shaft. 


Remove the two nuts securing the exhaust pipe 
flange to the manifold. 


Remove the bolt and nut securing the exhaust pipe 
to the engine back plate. 


Support the rear of the engine. 


Remove the four bolts securing the crossmember 
to the side members, (3 and 4 speed). 


Place blocks under the rear of the engine sufficient 
to allow the rear of the gearbox to be lowered 
approximately 101 mm (4 in). 


Lower until the engine rests on the support 
provided and remove crossmember and _ rear 
mounting from transmission. 


Fig. L-2B 


REMOVING GEARBOX 
6 CYLINDER 


BOLTS — CROSSMEMBER 3 ISOLATION PAD 


TO MOUNT 4 SLAVE CYLINDER 
BOLT — CROSSMEMBER 5 CLAMP 
6 


TO SUBFRAME RELEASE LEVER COVER 


12 Remove the gear lever — 3 speed transmission. Figs. 
L-23 and 24. 


(a) Unscrew and remove the gear shift lever knob. 


(b) Disconnect the gear shift selector rods from 
the gear shift lever arms. 


(c) Remove the two bolts securing the gear shift 
lever assembly to the rear extension housing. 


(d) Move the gear shift lever assembly rearwards 
and at the same time ease the gaiter from the 
lever. Remove the lever assembly from the 
vehicle. 


CAUTION: Note the location of the wave washers fitted to 
the gear selector rod pins. 


Remove the gear lever — 4 speed transmission. Fig. 
L-3. 


(a) Unscrew and remove the gear shift lever knob. 


(b) Remove the securing screws and remove the 
finisher ring, carpet to kick plate and draught 
excluder retainer ring and boot. 


(c) Ensure that the gear lever is in neutral 
position, press downwards and turn the gear 
shift lever retaining cover anti-clockwise and 
lift the lever from the rear extension housing. 


NOTE: Care must be taken to retain the spring loaded 
plunger on the rear of the gear shift lever, 
which will eject on removal of the lever. Fig. L-3. 


Fig. L-3 
GEAR CHANGE LEVER ASSEMBLY 

1 GEAR CHANGE LEVER 

GEAR CHANGE LEVER KNOB 

DRAUGHT EXCLUDER PLATE SCREWS 

DRAUGHT EXCLUDER AND RETAINER PLATE 

LEVER RETAINER PLATE 
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PLUNGER AND SPRING 


L-6 SYNCHROMESH TRANSMISSION 
13. Remove the clutch slave cylinder. 4 Remove the clutch housing from the gearbox. 
14 Disconnect the speedometer cable, reversing light 5 _ Extract the oil seal. (Fig. L-4.) 
wires and starter motor cable. 
Refitting 
15 Remove the two bolts securing starter motor and : at 
hedesia Gtarink melen: 1 Reverse the procedures 1 to 5 noting the following: 
16 Remove the bolts and nuts securing the flywheel Xa) ip tie now seatin tight Gegine oll-and trstalt. 
housing to the engine back plate. (b) Tighten the five bolts securing the clutch 
17 Ease the flywheel housing off the locating dowels Housing (0 96.03 1. onNi: cae re IDiisbl: 
and remove flywheel housing and transmission (c) Lubricate and replace the clutch release 
from the vehicle, taking care not to allow any mechanism. 
weight to be taken on the clutch plate. 
, ' EXTENSION HOUSING OIL SEAL 
18 Remove the bolts securing the flywheel housing to 
the front of the gearbox and remove the flywheel Removing 
acdatit t 1 Remove the four nuts and bolts retaining the 
Refitting propeller shaft flange to the gearbox flange. 
1 Refitting is the reverse of the removing procedures 2 Using the tool 18GA1205 to hold the gearbox 
1 to 18. flange, remove the flange nut and plain washer. 
3 Extract the oil seal using tool 18G1087. 
INPUT SHAFT OIL SEAL 
Refitting 
Removing 1 Immerse the new seal in light oil and insert into the 
1 Remove the gearbox assembly. Refer to gearbox housing. 
removing. ; ‘ 
2 Reverse the procedures 1 to 4, tightening the 
2 Remove the clutch release mechanism. gearbox flange retaining nut to 122.0-136.0 Nm 
90-100 Ib.f.ft.). 
3 Remove the five bolts and washers securing the ( ) 
clutch housing to the gearbox noting that the 3 Check the lubricating oil level in the gearbox and 


bottom bolt is fitted with a copper sealing washer. 


Fig. L-4 


INPUT SHAFT OIL SEAL 
1 SEALING WASHER 3 SPRING WASHER 
2 SECURING BOLTS 4 OIL SEALS 


top up if necessary. 


Fig. L-5 


SPEEDOMETER PINION ASSEMBLY 


4 PINION AND SHAFT 
5 SEALS 


1 RETAINING SCREW 
2 SPEEDOMETER CABLE 
3 CLAMP 
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SPEEDOMETER PINION 


Removing 


1 


2 
3 
4 
5 


Remove the screw and spring washer retaining the 
locking flange. 


Pull the speedometer cable from the pinion. 
Remove the speedometer pinion assembly. 
Remove the pinion from the housing. 


Remove ring seal from the housing. (Fig. L-5.) 


Refitting 


1 


1 
2 


Reverse the procedures 1 to 5 using new ‘O’ ring 
seals if necessary. 


TRANSMISSION OVERHAUL 


Remove gearbox from vehicle. 


Remove the rear engine mounting assembly. 


Dismantling 


1 
2 
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Remove top cover and gasket. 


Remove clutch housing (Note: bottom bolt has a 
copper washer). 


Remove the seal from the clutch housing. 
Remove the roll pin from the selector rail. (Fig. L-6.) 


Remove the selector interlock plate and the 
selector fork mounting rail. 


Using service tool 18GA1205 to hold the drive 
flange, remove the drive flange nut and washer. 
Remove tool and tap drive flange off the shaft. 


Remove speedometer pinion. 


Remove the rear extension housing by tapping 
gently, simultaneously removing the selector 
interlock spool. The extension housing and 
selector shaft are removed simultaneously 
enabling the shaft to be turned in the appropriate 
direction to allow the selector pins to clear the 
gearbox case. 


Remove selector forks. 


Remove the layshaft from the gearbox allowing the 
laygear to lie in the bottom of the box, otherwise 
the input shaft top gear dog teeth will not clear the 
laygear constant mesh gear. 


Tap out the input shaft approx. 3 mm (% in) with 
a brass drift. With two suitable levers, lever the 
input shaft evenly from the case, together with 
the fourth gear, synchroniser cup and the spigot 
bearing. 


CAUTION: To ensure the retaining collets for the first 


and second synchroniser hub do not become 
dislodged, hold the first gear firmly against 
the synchroniser hub or hold the gears 
together with a piece of wire. 


12 


13 


14 


Fig. L-6 


GEAR SELECTOR MECHANISM 


7 SELECTOR RAIL ROLL PIN 
8 GEARBOX COVER, BOLTS AND GASKET 
9 INTERLOCK SPOOL PLATE 
10 SELECTOR RAIL PIN 
11. EXTENSION HOUSING BOLTS 
15 SPACER WASHERS 
16 SELECTOR SHAFT END COVER 
17. SELECTOR RAIL 
18 GEAR LEVER SEAT PIN 
19 SELECTOR RAIL DETENT PLUNGER AND SPRING 
21 REVERSE GEAR LIFT PLATE 


Remove the speedometer drive gear using 
service tool 18GA034. Fig. L-7. 


Remove the circlip and spacer locating the 
mainshaft. 


Using a brass drift drive the bearing evenly to 
remove it from the housing. 


REMOVING SPEEDOMETER DRIVE GEAR 


15 


16 


17. 


18 


19 


20 


21 
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SYNCHROMESH TRANSMISSION 


REMOVING MAINSHAFT 
WITH BEARING ATTACHED 


Remove the mainshaft assembly from the 
gearbox. 


Remove the reverse gear idler shaft, reverse gear 
and reverse selector. 


Fig. L-9 


REVERSE GEAR ASSEMBLY 


8 REVERSE IDLER SPINDLE RETAINING PIN 
9 REVERSE IDLER SPINDLE AND BUSH 

15 REVERSE GEAR 

16 REVERSE SELECTOR LEVER 

17 SELECTOR LEVER PIN 


Remove the laygear and thrust washers. 


If necessary, remove the rollers from the laygear 
by first prising out the retaining spacer, then 
remove the rollers. 


Remove input bearing and oil slinger from the 
input gear. 
Remove rear bearing and seal from the extension 


housing. 


Remove welch plug in end of extension housing 
by tapping end of selector shaft, remove roll pin, 
selector and nylon bush. Fig. L-6. 


Remove nylon plug by pulling straight out of 
transmission extension housing. 


Clean the paint off the exposed section of the 
selector shaft. 


Fig. L-10 


LAYGEAR THRUST WASHERS 


13. THRUST WASHERS 14. LAYGEAR 


Tap the shaft forward out of the housing. 
Remove the detent plunger and spring. Fig. L-6. 
Remove the reverse light switch. 


Remove the reverse stop plate. 
DISMANTLING THE MAINSHAFT 


Remove the third and fourth speed synchroniser 
hub with synchroniser cups. 


NOTE: Outer hub fitted either way — inner hub has 


boss facing toward input shaft. 


Slide the first gear thrust washer and the first 
gear from the mainshatft. 


Remove the third gear retaining circlip using 
service tool 18G1199A. Note the long and short 
tangs on the tool. Ensure that the long tangs 
slide into the deep grooves. Fig. L-11. 


Remove the third gear. 


Remove spacer washer, second gear and third 
gear bush. This bush is a firm fit on the shaft 
and the gear may have to be evenly levered off 
the shaft. 


Remove first and second speed synchroniser 
assembly with the second gear bush and spacer. 


NOTE: Spacer is the smaller of the two mainshaft 


washers — oil groove toward the second 
gear. 


Inspecting 

Thoroughly clean, dry and examine all components for 
wear, deterioration and thread damage, paying particular 
attention to the following: 


SYNCHROMESH TRANSMISSION 


Fig. L-11 
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MAINSHAFT ASSEMBLY 


18 MAINSHAFT 

19 FIRST SPEED GEAR MAINSHAFT WASHER 

20 FIRST SPEED GEAR AND SYNCHROMESH CUP 

21 SPLIT COLLARS 

22 THIRD AND FOURTH SPEED SYNCHROMESH HUB 
AND SLEEVE ASSEMBLY 

23 THIRD GEAR SYNCHROMESH CUP 

24 THIRD GEAR MAINSHAFT CIRCLIP 

24A SERVICE TOOL 18GA1199 


Check the transmission casing for cracks, damage, 
etc. particularly at mating surfaces and bearing 
housings. 


Examine ball and roller bearings for excessive 
wear, pitting and security of cages, and fit in their 
housings and on the journals. Examine needle 
rollers and their bearing surfaces for excessive 
wear or damage. Renew worn bearings, bushes 
and shafts. 


Check all thrust washers for wear and renew as 
necessary to correct end float. 


Examine all gear teeth for excessive wear and 
damage. When renewing a gear it is advisable to 
renew its mating gear. 


Examine all synchromesh units for wear, they 
should be tested with their mating tapers on the 
gears. 


Check the splines on both input and mainshafts for 
wear. 


Check all oil seals for wear and examine their 
contact surfaces for wear and damage. 


25 THIRD GEAR THRUST WASHER 

26 THIRD GEAR AND BUSH 

27 SECOND AND THIRD GEAR SELECTIVE WASHER 
28 SECOND GEAR AND BUSH 

29 SECOND GEAR SYNCHROMESH CUP 

30 SECOND GEAR WASHER 

31. FIRST AND SECOND SPEED SYNCHROMESH HUB 
39 SERVICE TOOL 18GA039 


ASSEMBLING MAINSHAFT 


Check the second and third gear end floats on the 
bushes. Refer GENERAL DATA and Fig. L-13. 


Replace bushes if the end float exceeds 0.152 mm 
(0.006 in). Check first gear end float — fit the 
retaining collets to the mainshaft. Fit the first gear 
and thrust washer. 


Fit service tool 18GA033 which acts as a 
replacement for the bearing. 


Fit the spacer washer and circlip. Measure the end 
float. Adjust as necessary by selecting appropriate 
spacer washer. Leave the circlip fitted for easy 
handling of assembly while fitting to the gear case. 


Fit first speed synchroniser cup, first and second 
synchroniser, thrust washer, second gear bush, 
second gear synchroniser cup and second gear. 
Followed by thrust washer, third gear bush, third 
gear, circlip washer and circlip (using service tool 
18GA039). 


Fit third gear synchroniser cup, third and fourth 
synchroniser assembly. 
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OIL FILLER LEVER PLUG 
‘O’ RING 
‘O’ RING 

GEARBOX TOP EXTENSION 
JOINT GASKETS 

TOP COVER 

TOP COVER BOLT 

JOINT GASKET 

BREATHER 

DETENT PLUNGER 
DETENT SPRING 

REAR EXTENSION 

END COVER 

DUST COVER 

KNOB 

PLUNGER AND SPRING 
DUST COVER WASHER 
LOWER GEAR-CHANGE LEVER 
SEAT 

GEAR LEVER YOKE 
SPEEDOMETER PINION 

‘O’ RING 

HOUSING 

SEAL 

RETAINING CLIP 
REVERSE LIFT PLATE 

OIL SEAL 

REVERSE LIGHT SWITCH SET SCREW 
MAGNET 

REVERSE IDLER SPINDLE LOCATING SCREW 
REVERSE IDLER SPINDLE 


= Gearbox top extension is deleted in later models. 
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Fig. L-12 
TRANSMISSION COMPONENTS 


KEY TO THE GEARBOX COMPONENTS 


REVERSE IDLER GEAR BUSH 

REVERSE IDLER GEAR 

REVERSE IDLER DISTANCE PIECE 

REVERSE OPERATING LEVER PIN 

REVERSE OPERATING LEVER 

INTERLOCK SPOOL 

SELECTOR SHAFT ROLL PIN 

GEAR SELECTOR SHAFT 

INTERLOCK SPOOL PLATE 

THIRD AND FOURTH SPEED SELECTOR FORKS 
FIRST AND SECOND SPEED SELECTOR FORKS 
SELECTOR FORK SHAFT 

SYNCHROMESH CUP 

BALL 

SPRING 

THIRD AND FOURTH SPEED SYNCHROMESH HUB 
THIRD AND FOURTH SPEED OPERATING SLEEVE 
SYNCHROMESH CUP 

MAINSHAFT CIRCLIP 

THIRD SPEED GEAR THRUST WASHER 

THIRD SPEED GEAR 

GEAR BUSH 

SELECTIVE WASHER 

GEAR BUSH 

SECOND SPEED GEAR 

THRUST WASHER 

SYNCHROMESH CUP 

BALL 

SPRING 

FIRST AND SECOND SPEED OPERATING SLEEVE 
MAINSHAFT REVERSE GEAR 
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SYNCHROMESH CUP 

SPLIT COLLAR 

FIRST SPEED GEAR 

THRUST WASHER 

MAINSHAFT CENTRE BEARING 
SNAP RING 

SELECTIVE WASHER 

CIRCLIP 

SPEEDOMETER GEAR 
CIRCLIP 

SNAP RING 

BALL BEARING 

OIL FLINGER 

INPUT SHAFT 
NEEDLE-ROLLER BEARING 
MAINSHAFT 

WASHER 

BALL BEARING 

DRIVE FLANGE 

WASHER 

SELF-LOCKING NUT 

FRONT THRUST WASHER 
BEARING OUTER RETAINING RING 
LAYGEAR GEAR CLUSTER 
BEARING INNER RETAINING RING 
NEEDLE ROLLERS 

REAR THRUST WASHER 
LAYSHAFT 

LAYSHAFT DOWEL 

GEARBOX CASE 
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Fig. L-13 


CHECKING END FLOAT OF SECOND AND THIRD 


GEAR ON BUSH 


Assemble the input gear. Ensure the oil slinger fits 
on the step in the shaft. Press bearing evenly on 
shaft. 


Assemble the selector mechanism into the 
extension housing. 


NOTE: Do not fit bearing or seal into the extension 


housing. 


INSTALLING LAYGEAR 


To eliminate the possibility of the needle rollers 
becoming dislodged during the assembly 
operation, a dummy shaft should be used. The 
dummy shaft can be made to the following 
dimensions. 


LENGTH 171.94 + 0.38 mm (6.77 + 0.015 in) 
DIAMETER 16.637 + 0.127 mm (0.655 + 0.005 in) 


Fig. L-14 


LAYGEAR AND IDLER GEAR BEARINGS 


31  LAYGEAR 34 REVERSE IDLER GEAR BUSH 
32 NEEDLE ROLLERS 35 REVERSE IDLER GEAR 
33 RETAINING RINGS 36 LAYGEAR THRUST WASHERS 


The procedure of using the dummy shaft is as 
follows: 


(a) Insert the dummy shaft into the laygear, after 
the inner bearing retaining rings have been 
fitted. 


SYNCHROMESH TRANSMISSION 


(b) Insert the needle rollers around the dummy 
shaft with a liberal coating of grease, and fit 
the outer bearing retaining ring. 


(c) Attach the front and rear thrust washers to the 
laygear with grease, and place the laygear with 
dummy shaft inserted, into the gearbox. 


(d) Force the dummy shaft out by inserting the 
layshaft and measure the end float of laygear. 


(e) Adjust end float as necessary by selecting the 
appropriate spacer washers. 


(f) Insert the dummy shaft and force out the 
layshaft, allowing the laygear to rest in the 
bottom of the gearbox. 


Fit reverse idler gear, selector lever and shaft. 
Secure shaft in position and fit spacer over shaft. 
Leave the selector in the engaged position. 


Feed mainshaft into the gearbox and lay the gear 
toward the front of the gearbox. Remove service 
tool 18GA033 from the shaft. 


CAUTION: The first and second synchroniser hub 


5 


retaining collets may be easily dislodged. To 
avoid this occurring, constant pressure must 
be applied to the first gear to hold it firmly 
against the synchroniser hub. 


Tap the rear mainshaft bearing into the gearbox. 


NOTE: Circlip on bearing is concave and faces inward. 


6 


10 


11 
12 


Using the service tool 18GA034 draw the mainshaft 
into the bearing. Bolt the tool to the transmission 
case and fit the adaptor to the end of the 
mainshaft. Fig. L-16. 

Screw the forcing screw into the adaptor. Holding 
the forcing screw steady wind the attached nut 
inward, drawing the mainshaft into position. 


Remove service tool and fit the mainshaft spacer 
and new Circlip. 


At this stage check that first gear end float exists. If 
not, gently tap end of the shaft inward enough to 
obtain end float. 


Fit the speedometer drive gear using tool 
18GA034. Fig. L-17. 


Place the base plate of the tool behind the gear. 
With the supplied adaptor fitted to the mainshaft 
and the forcing screw fitted to the adaptor, press 
gear onto the mainshaft. 


Remove the service tool. 


Fit the input gear together with fourth synchroniser 
cup and spigot bearing into the gearbox. Gently 
tap bearing into position, ensuring that the laygear 
is out of the way. Fig. L-18. 


NOTE: Circlip on bearing is concave and faces outward. 


13 


Gently tip gearbox upside down and allow laygear 
to fall into mesh. 
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MAINSHAFT AND GEARS 


1 THIRD AND FOURTH SYNCHROMESH SLEEVE 4 REVERSE MAINSHAFT GEAR 
2 THIRD GEAR 5 FIRST SPEED GEAR 
3 SECOND GEAR 6 MAINSHAFT 


REPLACING MAINSHAFT USING TOOL 18GA034 REPLACING SPEEDOMETER GEAR 


Line up the laygear thrust washers and bearings. nut holding the flange with service tool 
Insert the layshaft and force the dummy shaft out 18GA1205. 

of the laygear and gearbox. Ensure that the roll pin ‘ 

faces downward at the rear of the gearbox to 19 Fit the fork mounting shaft and guide plate. 
correctly locate the layshaft. 20 


Check selection of gears and install nylon plug in 

14 Check gears for free rotation. the extension housing. 

15 Place selector forks in position and lay them aside. = Fit engine mounting bracket complete with 

: mounts. 

16 Fit the rear extension and new gasket, simul- 
taneously fit the selector fork interlock spool. 22 ‘Fit new seal in clutch housing and fit housing 

: ae with new gasket. 

17 Fit the roll pin in the end of the selector shaft. i 


; 23 ~~ Fit top cover with new 
18 ‘Fit the rear extension, spacer and bearing, gently the ri holes in the oe oe pane: 


tap bearing in with brass drift, fit new seal and 


flange, washer, self locking nut. Tighten flange 24 ‘Refit gearbox. 


10 


3 Fig. L-18 


INPUT SHAFT ASSEMBLY 


8 SPIGOT BEARING 10 BEARING SNAP RING 12 INPUT SHAFT BEARING 
9 INPUT SHAFT 11. CIRCLIP 13. OIL SLINGER 


L-14 SYNCHROMESH TRANSMISSION . SYNCHROMESH TRANSMISSION L-15 


THE THREE SPEED TRANSMISSION 
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93 
LAYOUT OF THE TRANSMISSION COMPONENTS 
KEY TO Fig. L-19 
INPUT SHAFT 18 SECOND SPEED GEAR 

2 INPUT SHAFT BEARING RETAINER 19 FIRST SPEED GEAR 

3 BEARING RETAINER OIL SEAL 20 FIRST SPEED SYNCHRONISER BAULK RING 

4 INPUT SHAFT BEARING 21. SYNCHRONISER SPRING 

5 BEARING O.D. SNAP RING 22 FIRST SPEED SYNCHRONISER SHIFT PLATES (3) 
ie 6 BEARING RETAINER SCREWS AND WASHERS (3) 23 SYNCHRONISER SPRING 

7 BEARING RETAINER GASKET 24 REVERSE GEAR AND FIRST SPEED 

8 INPUT SHAFT NEEDLE ROLLERS (14) 15 HEAVY SYNCHRONISER SLEEVE 


| DUTY 25 FIRST AND REVERSE INNER HUB 
9 BOLT AND WASHER 26 SNAP RING 
27 COVER BOLTS 


28 COVER BOLT LOCK WASHER 


10 SNAP RING SELECTIVE 
11. TOP COVER 
12 THIRD SPEED SYNCHRONISER BAULK RING 


29 COVER GASKET 


13. SECOND AND THIRD SPEED SYNCHRONISER 30 MAINSHAFT BEARING O.D. SNAP RING 


INNER HUB 31 MAINSHAFT BEARING 
14 SYNCHRONISER SPRINGS ee 
: 15 SECOND AND THIRD SPEED SYNCi:RONISER 33 SNAP RING SELECTIVE 
t SLEEVE 34 EXTENSION HOUSING GASKET 
Fig..Lr19 r 16 SECOND AND THIRD SPEED SHIFT PLATES (3) 35 THRUST WASHER REAR OUTER 
17 SECOND SPEED SYNCHRONISER BAULK RING 36 THRUST WASHER REAR INNER 


LAYOUT OF THE TRANSMISSION COMPONENTS 
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SYNCHROMESH TRANSMISSION 


KEY TO TRANSMISSION COMPONENTS 
Fig. L-19 


37 NEEDLE ROLLER THRUST WASHER (3) 

38 GEAR CASE 

39 LAYSHAFT BEARING SPACER 

40 LAYSHAFT 

4 LAYGEAR 

42 LAYGEAR NEEDLE ROLLERS 

43 THRUST WASHERS FRONT 

44 SPACER 

45 SNAP RING SELECTIVE 

46 REVERSE IDLER SHAFT 

47 REVERSE IDLER BRONZE BUSHED or 

48 REVERSE IDLER — NEEDLE ROLLER TYPE HEAVY 
DUTY 

49 EXTENSION HOUSING SCREWS (6) 

50 WASHERS FOR SCREWS (6) 

51 LOCKING PLATE 

52 BREATHER 

53 SPEEDOMETER RETAINING BALL 

54 SPEEDOMETER GEAR 

55 SNAP RING 

56 MAINSHAFT 

57 EXTENSION HOUSING 

58 EXTENSION HOUSING BUSH 

59 EXTENSION HOUSING OIL SEAL 

60 OIL SLINGER 

61 SECOND AND THIRD SPEED SHIFT FORK 

62 INTERLOCK BALL 

63  INTERLOCK SLEEVE 

64 INTERLOCK SPRING 

65 INTERLOCK PIN 


TRANSMISSION 
(6 Cylinder) 


Description — 3 speed 


The transmission provides three forward speeds with 
synchronisers on all gears to give rapid silent gear 
changes. All gears are the helical type. 


The reverse gear train is of the spur type. The reverse 
idler gear is in constant mesh with the laygear and is 
engaged by the rearward movement of the first and 
reverse sliding gear assembly. 


The input gear is carried on a ball bearing in the front of 
the transmission case. The mainshaft is supported at the 
front by needle rollers located in the hub of the input 
shaft and by a ball bearing positioned in the rear of the 
transmission case. The rear end of the mainshaft is 
supported by the sliding yoke of the propeller shaft 
running in a bush located in the outer end of the rear 
extension housing. 


66 FIRST AND REVERSE SHIFT FORK 

67 FIRST AND REVERSE SHIFT CAM 

68 FIRST AND REVERSE CAMSHAFT 

69 FIRST AND REVERSE SHIFT LEVER 

70 INTERLOCK BALL 

71 SECOND AND THIRD SPEED SHIFT LEVER 
72 NUTS — LEVERS TO SHAFTS 

73 SHAKE PROOF WASHERS 

74 PLAIN WASHERS 

75 SHIFT CAMSHAFT ‘O’ RING SEALS 

76 TAPER PIN (2) 

77 SECOND AND THIRD SPEED SHIFT CAMSHAFT 
78 SECOND AND THIRD SPEED SHIFT CAM 
79 WELSH PLUG 

80 WASHER FOR REVERSE LIGHT SWITCH 

81 REVERSE LIGHT SWITCH 

82 WIRES FOR REVERSE LIGHT SWITCH 

83 THRUST WASHER 

84 REVERSE IDLER GEAR THRUST WASHERS 
85 REVERSE IDLER GEAR NEEDLE ROLLERS 
86 SPEEDOMETER CABLE 

87 SPEEDOMETER CABLE ‘O’ RING OIL SEAL 
88 SPEEDOMETER INNER CABLE OIL SEAL 
89 SPEEDOMETER GEAR RETAINING CLIP 

90 SPEEDOMETER CABLE DRIVEN GEAR 

91 SPEEDOMETER CABLE RETAINING PLATE 
92 WASHER 

93 SPEEDOMETER CABLE RETAINING SCREW 
94 FILLER PLUG 

95 DRAIN PLUG 


The laygear is carried on three rows of roller bearings 
running on a hardened layshaft. Two rows of roller 
bearings are located at the rear of the laygear and a 
single row at the front. 


Gear selection is accomplished by means of two gear 
shift forks, camshaft assemblies and __ interlock 
mechanism located inside the gearbox case. The gear 
shift forks are actuated by levers coupled to the gear shift 
lever mounted on the forward end of the rear extension 
housing by means of a cross shaft, intermediate levers 
and adjustable selector rods. 


INPUT SHAFT OIL SEAL 


Removing 


1 Remove transmission from vehicle as previously 
described. 


2 Remove the bolts securing the input shaft bearing 
retairier to transmission case and remove bearing 
retainer. 
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L-17 


3 Prise the oil seal from bearing retainer. 


4 Remove old sealer from oil seal seating and ensure 
that it is smooth and clean to receive the new seal. 


Fig. L-20 


CORRECT LOCATION OF INPUT SHAFT OIL SEAL 


' 1. INPUT BEARING RETAINER 2 OIL SEAL 


Refitting 
1 Coat the outside of the new seal with Permatex No. 
3 or similar sealer and drive into bearing retainer. 


2 Lightly smear lip of seal with grease to avoid 
burning during initial running and replace bearing 
retainer on transmission. 


3 Coat the threads of securing bolts with sealer, 
replace bolts and tighten to specified torque. 


Replace transmission. 
REAR EXTENSION HOUSING 


Removing 
1 Disconnect battery. 


2 Raise vehicle on hoist or place on stands. 
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Fig. L-21 


Drain oil from transmission. 
Remove propeller shaft. 
Remove speedometer cable. 


Disconnect reverse light switch wires. 
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Remove the two bolts securing the exhaust pipe to 
the manifold. 


8 Support the weight of the power unit at the rear. 
9 Remove the rear crossmember. 


10 Disconnect the gear shift selector rods from the 
gear shift lever arms. 


11 Remove the two bolts securing the gear lever 
assembly to the front of rear extension housing. 


12 Remove gear lever knob and remove gear lever 
assembly from vehicle. 


13 Remove propeller shaft. 


14 Remove speedometer cable and reversing light 
cables. 


15 Remove the remaining four bolts securing the rear 
extension housing and remove housing from 
gearbox. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 15, noting the following: 


(a) Clean extension housing and rear of gearbox 
mating surfaces. 


(b) Install new gasket on rear of gearbox housing. 
(c) Tighten all nuts and bolts to specified torque. 


(d) Check clutch and gear shift operation and 
adjust if necessary. 


OIL SEAL 


Removing 
1 Remove propeller shaft. 


2 Prise the seal from the rear of the extension 
housing using a suitable lever. 


AUSTALOY 
18GA 047/3 


FITTING REAR EXTENSION HOUSING OIL SEAL 


1 18GA047/1 THREE SPEED TRANSMISSION 


2 18GA047/3 HANDLE 
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Inspecting 
1 Carefully inspect the seal bearing surface on the 
sliding yoke and replace yoke if badly scored or 
grooved. 
Refitting 


1 Using tool 18GA047/1 replace the oil seal. Lightly 
grease the seal lip to prevent burning during the 
initial running period. 


2 Replace propeller shaft. 
BUSH 


Removing 


il Remove the rear extension housing. 
2 Prise out the rear extension housing oil seal. 


3 Using tool 18GA068 drive the rear extension 
housing bush into the housing where it can be 


removed. 

Inspecting 

1 Inspect the sliding yoke at the bush and seal 
bearing surface. Replace yoke if badly scored or 
grooved. 

Refitting 


i Using tool 18GA068, drive the bush into the rear 
extension housing from the rear. 


REMOVING AND REFITTING THE REAR 
EXTENSION HOUSING BUSH 


2 REAR EXTENSION HOUSING — THREE SPEED 
3 BUSH REMOVER REPLACER — 18GA068 


2 Using tool 18GA047 drive a new seal into the rear 
extension housing. Lightly grease the seal lip to 
prevent burning during the initial running period. 


3 Refit the extension housing. 


GEAR SELECTOR LINKAGE 


Adjusting 

Should gear selection become rough or ‘notchy’, it is 
essential to inspect the external gear shift mechanism for 
wear and/or adjustment. If adjustment is required the 
following procedure should be carried out. 


1 Apply the handbrake and disconnect the battery. 
2 Place the gear lever in neutral position. 
3 Raise the front of the vehicle and place on stands. 


4 Move the gear shift lever towards the first and 
reverse position until the pin enters the slot in the 
gate. 


5 Press downward on the top of the gear shift lever 
to overcome the reverse spring restraint and select 
reverse gear. There should be 1.50 mm (0.060 in) 
clearance between the gear shift lever pin and the 
stop, when reverse gear is fully engaged. 


KEY TO Fig. L-23 
1 MOUNTING BRACKET 


2 1ST AND REVERSE GEAR SHIFT LEVER AND 
SHAFT 


REVERSE GEAR STOP 
1ST AND REVERSE SELECTOR ROD 
REVERSE GEAR DETENT SPRING 


3 

4 

5 

6 FLAT WASHER 
7 SELECTOR FORK 

8 SELECTOR RAIL PIN ASSEMBLY 

9 GEAR CHANGE LEVER RETAINING CLIP 
10 GEAR CHANGE LEVER KNOB 

11. GEAR CHANGE LEVER 


12 MOUNTING BRACKET RETAINING’ BOLT 
ASSEMBLY 


13. 1ST AND REVERSE SHAFT RETAINING CLIP 
14 RETAINING CLIP BUSHES 
15 1ST AND REVERSE SELECTOR LEVER 


16 GEAR SHIFT SHAFT BUSH AND SPACER 
ASSEMBLIES 


17. PIVOT BLOCK 
18 SELECTOR FORK PINS AND BUSHES 
19 SELECTOR FORK SPRING 


20 2ND AND 3RD GEAR SELECTOR AND SHIFT 
LEVER ASSEMBLY 


21  2ND AND 3RD GEAR SELECTOR ROD 
22 SELECTOR ROD WASHERS 
23 SPRING CLIPS 
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Fig. L-23 


GEAR SHIFT LINKAGE COMPONENTS 


L-19 


L-20 
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GEAR SHIFT LINKAGE 


GEAR CHANGE LEVER 


= 


1ST AND REVERSE SHIFT LEVER 
REVERSE STOP 

2ND AND 3RD SPEED SHIFT LEVER 
1ST AND REVERSE SELECTOR ROD 
2ND AND 3RD SELECTOR ROD 

1ST AND REVERSE SELECTOR LEVER 
2ND AND 3RD SELECTOR LEVER 
REVERSE LIGHT SWITCH 
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If the clearance is found to be incorrect, remove 
one end of the first/reverse selector rod; loosen 
the locknut and turn the selector rod in the 
required direction until the correct clearance is 
obtained. Tighten the locknut and refit the selector 
rod. 


Rough or ‘notchy’ movement across the neutral 
gate is an indication that adjustment is required of 
the second/third gear selector rod. 


Engage third gear, disconnect one end of the 
second/third gear selector rod. Loosen the lock- 
nut and turn the selector rod in the required 
direction to allow easy fitting of the selector rod. 
Secure the selector rod and tighten the locknut. 


Lower the vehicle to the ground, reconnect the 
battery and test for gear selection. 


TRANSMISSION OVERHAUL 
Removing 
1 Refer Page L-5. 


Dismantling Refer Fig. L-25 


1 Remove the six screws securing the top cover to 
the transmission housing and remove cover and 
gasket. 


2 Remove the six screws securing the rear extension 
housing to the transmission case and remove 
housing. 


3 Remove the snap ring securing the speedometer 
drive gear and slide speedometer drive gear off the 
mainshaft. Remove speedometer gear drive ball 
from the mainshaft. 


4 Remove the three screws securing the front 
bearing retainer to transmission case and remove 
retainer. 


5 Using a soft drift, drive the layshaft from the front 
just sufficient to release the lock plate. Remove 
lock plate. Fig. L-26. 


6 Using a dummy layshaft tool 18GA073 drive out the 
layshaft through the rear of the transmission case. 
Lower the laygear and dummy shaft to the bottom 
of the case. Fig. L-27. 


7 Withdraw the input shaft and bearing from the front 
of transmission using tool 18GA048, and remove 
third speed baulk ring. Fig. L-28. 


8 Remove rear bearing retaining circlip. 


9 Select third gear. 


10 Remove both gear shift levers from camshafts. 
From the underside of the gear shift camshaft boss 
on the transmission housing, drive out the taper 
pins from each gear shift camshaft. Fig. L-29. 


11 Pull both gear shift cam and shaft assemblies 
against the inside of the transmission case. 


12 Using a soft hammer tap the mainshaft assembly 
forward so that the mainshaft bearing moves 
through into the housing. Move the mainshaft 
assembly away from the gear shift forks. 


13 Move the first and reverse sleeve and gear forward 
into first speed position (do not move first and 
reverse gear shift fork out of neutral position, but 
tilt top of fork forward). 

14 Remove first and reverse gear shift fork. 


15 Remove second and third speed gear shift fork. 


16 Move the second and third speed synchroniser 
outer sleeve rearwards into second speed position. 
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Fig. L-25 
Fig. L-19 LEGEND REFERS 
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Fig. L-25A 
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SECTION THROUGH LAYSHAFT/REVERSE IDLER 
SHAFT 


Fig. L-19 LEGEND REFERS 


22 


Fig. L-26 
REMOVING THE LOCK PLATE 23 
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25 
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Fig. L-27 


27 
REMOVING THE LAYSHAFT 


1 DUMMY LAYSHAFT 18GA073 2  LAYSHAFT 


Remove mainshaft assembly through top of 
transmission housing. 


Drive out the reverse idler shaft and remove the 
reverse idler gear assembly, needle rollers and 
thrust washers from transmission housing. 


NOTE: The heavy duty transmission uses 22 needle roller 


bearings. Take care to retain them. 


Refit layshaft and check end float of laygear which 
if greater than shown in specifications, should be 
corrected on assembly with new thrust washers. 
Drive out layshaft with dummy shaft, which is left in 
laygear to retain needle roller bearings. 


Lift out the laygear and dummy shaft from the 
bottom of transmission case complete with thrust 
washers. 


Using a soft hammer, drive the second and third 
speed cam and shaft towards the inside of the case 
and separate the detent balls and spring from the 
plunger. Remove reverse light switch, filler and 
drain plugs. 


MAINSHAFT 

Before commencing to dismantle the mainshaft 
assembly, the end float of both first speed and 
second speed gears should be checked with the 
aid of feeler gauges. Second gear end float is 
checked by inserting a feeler gauge between 
second gear and the shoulder of the mainshaft. 

To check first gear end float, insert feeler gauge 
between first and reverse inner hub snap ring. The 
end float in each case should be within the 
specifications of 0.152-0.482 mm (0.006-0.019 in). 


NOTE: Should the end float of one or both gears fall 


outside the above limits, the following 
dimensions must be checked after dismantling, 
in order to determine which component must 
be replaced to bring the end float within 
specifications. 


Remove the synchroniser snap ring from the front 
of the mainshaft and slide off the second and third 
speed synchroniser assembly and the second gear 
with its baulk ring. Fig. L-32. 


Remove the mainshaft rear bearing snap ring and 
spacer from the mainshaft. Remove the rear 
bearing using a universal type puller. 


Remove the first speed synchroniser and reverse 
gear assembly snap ring from the mainshaft. 
Remove the synchroniser gear assembly and first 
gear baulk ring from the mainshaft. Fig. L-33. 


LAYGEAR 
Remove dummy layshaft, thrust washers, needle 
rollers, washers and spacer tube from laygear. 


INPUT GEAR 


(a) Remove needle rollers from bore of input gear. 
Fig. L-34. 
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Fig. L-28 


REMOVING THE INPUT SHAFT ASSEMBLY 


INPUT SHAFT REMOVER 18GA048 


Fig. L-29 


REMOVING THE SHIFT CAMSHAFT PINS 


TAPER PINS 


2 


INVERTED TRANSMISSION 


2 INPUT SHAFT 


Fig. L-30 


CHECKING THE SECOND GEAR END FLOAT 
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Fig. L-31 
CHECKING THE FIRST GEAR END FLOAT 


REMOVING THE SECOND AND THIRD 
SPEED SYNCHRONISER SNAP RING 


(b) Remove circlip and spacer from input shaft. 
Fig. L-35. 


(c) Remove input shaft seal from the front bearing 
retainer. 


28 SYNCHRONISER ASSEMBLIES 
To dismantle synchroniser units, push inner hub 
from outer sleeve using thumb pressure. 


Cleaning and Inspection 


(a) Clean all parts including the transmission case 
in a suitable solvent and blow dry with 
compressed air. 


Fig. L-33 


REMOVING THE FIRST SPEED SYNCHRONISER AND 


REVERSE GEAR SNAP RING 


Fig. L-34 


INPUT GEAR NEEDLE ROLLERS IN POSITION 


(b) Immerse ball and roller bearings in clean 
solvent and rotate by hand until clean. 


(c) Lubricate the bearings with light oil and rotate 
to test for roughness, looseness or wear. 


(d) Check all bearings for fit on their respective 
shafts and in their respective bores. 


(e) Inspect needle roller bearings used in the 
laygear and input shaft gear and their bearing 
surfaces for scoring or wear. 


(f) Inspect the mainshaft splines, bearing 
surfaces and grooves for wear and scoring 
and remove light scores and burrs by honing. 


(g) Inspect all gears and synchronisers for wear, 
pitting and scoring. Check synchroniser 
springs for distortion and loss of tension. 
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Fig. L-35 


REMOVING THE INPUT SHAFT CIRCLIP AND SPACER 


(h) Carefully inspect the transmission case and 
extension housing for cracks and casting 
faults. All mating and gasket surfaces should 
be smooth and free from scores and 
scratches. 


(i) Check both selector forks for wear and 
distortion. Inspect selector cams and shafts for 
wear and detent balls for brinelling. Examine 
the interlock sleeve and pin for free movement 
and check the spring tensions. 


Assembling 


NOTE: When assembling the transmission it is necessary 
to use the following lubricants: 
Oil — SAE30 Engine Oil 
Grease — Lithium Base Multi-purpose 
automotive grease. 


1 SYNCHRONISERS 
Lubricate the first speed synchroniser sleeve and 
reverse gear and fit to the inner hub with the teeth 
of the gear and the synchroniser spring groove of 
the inner hub located at the same end. 


NOTE: Bracketed numerals in assembly operations refer 
to components illustrated in Figs. L-19 and 
L-25. 


2 Install the synchroniser spring into the groove end 
of the inner hub. ; 
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Fig. L-36 
THE INPUT SHAFT ASSEMBLY COMPONENTS 


3 Slide the three shift plates (22) into the hub, 
ensuring that the plates pass over springs. Fit 
synchroniser spring into recessed end of inner 
hub so that it forces the three shift plates 
outwards against the outer sleeve. 


NOTE: The synchroniser springs are not identical. Fig. 
L-37. The spring tangs should be located on 
opposite sides of the same shift plate, so that 
the openings do not line up. 


4 Assembly of the second and third speed 
synchroniser is carried out in the following 
sequence. Lubricate and fit the synchroniser 
sleeve (15) to the inner hub (13) with the selector 
groove and hub inner spline protrusion at 
opposite ends. 


5 Slide the sleeve. across the hub until the three 
shift plates (16) can be fitted into the slots in the 
inner hub. 


6 Fit the two synchroniser springs behind the shift 
plates forcing them outwards against the outer 
sleeve on opposite sides so that the spring 
openings do not line up. 


NOTE: Ensure. that springs and plates are correctly 
located. 


7 Lubricate first speed gear bore and install (19) 
together with the baulk ring (20) to the mainshaft 
(56). 


NOTE: The first speed baulk ring’ slots’ are 
16.037-16.291 mm _ (0.631-0.641 in) wide 
compared with the second speed baulk ring 
slots of 9.042-9.143 mm (0.356-0.360 in) wide. 


8 Install the first speed and reverse gear assembly 
and snap ring (26) to the mainshaft with the 
reverse sleeve gear teeth towards the rear of the 
mainshaft. 
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Fig. L-37 


FIRST SPEED SYNCHRONISER AND REVERSE 
GEAR COMPONENTS 


Fig. L-19 LEGEND REFERS 
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Fig. L-38 


SECOND AND THIRD SPEED SYNCHRONISER 


ASSEMBLY 


Fig. L-19 LEGEND REFERS 


NOTE: At this point it is necessary to recheck first gear 


end float as described in the dismantling 
procedure. Fig. L-31. : 


NOTE: At this point it is necessary to recheck second 


gear end float as described in the dismantling 
procedure. 


9 Install the mainshaft bearing (31), spacer (32) 12 Move the second and third speed synchroniser 
and snap ring (33). Select a snap ring to ensure sleeve to engage second gear and the first and 
that the end float within the limits of 0.000-0.1016 reverse synchroniser sleeve to engage reverse 
mm (0.000-0.004 in). Do not install snap ring (30) gear. The mainshaft assembly is now ready for 
to the outside diameter of the mainshaft bearing. installation in the transmission case. 

10 Sunpors ie seceand speed gear nore ak and 13 INPUT SHAFT 
install it with baulk ring (17) to the mainshaft so Sale : 
that the back face of the gear is against the front biped oF seaacal Gah a on. estaba heats 
je calat Vaan ainchaticahculciar bearing. Fit spacer (44) to the input shaft. Select 
a snap ring (45) to keep end float to the 
Vi Lubricate and install the second and third speed prescribed figure 0.000-0.101 mm (0.000-0.004 


synchroniser assembly on the mainshaft with the 
inner hub spline protrusion to the front of the 
shaft. Install snap ring. 


in) and assemble to the bearing. Apply a liberal 
coating of grease to inside of input gear and 
install the needle roller bearings. 
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LAYGEAR 

Apply a liberal coating of grease to the internal 
bearing surfaces of the laygear, insert dummy 
layshaft and spacer tube. Install a set of 22 
needle rollers and washers at the front of the 
laygear (large gear end). 


Install two sets of needle rollers (42) at the rear 
end of the laygear. Each set is separated by a 
thrust washer (37) and install washer at outer 
end. 


Install two thrust washers (25-36) at the rear of 
the laygear (small gear end) and one thrust 
washer (43) at the front end. A liberal coating of 
grease will retain the washers during installation 
in the transmission case. 


GEAR SHIFT SELECTOR CAMS ASSEMBLY 
Grease one interlock ball (70) to hold it in the 
rear of the interlock sleeve (63) and install the 
sleeve into the transmission case. 


Lubricate the first and reverse gear camshaft and 
install the camshaft assembly’ into’ the 
transmission case, pushing the cam against the 
inside of case while holding in neutral position. 
This ensures that the interlock sleeve ball is in 
the extended notch of the cam. Fit a new ‘O’ 
ring seal to the shaft from the outside of the 
transmission case. 


Lubricate the second and third gear camshaft 
and install camshaft assembly pushing the cam 
against the inside of the transmission case 
ensuring that the interlock sleeve hole is not 
blocked. 

Fit a new ‘O’ ring seal to the shaft from the 
outside. 


Install the interlock pin (65), spring (64) and 
second interlock sleeve ball (62). Move the cam 
and shaft assembly into third gear position, so that 
the extended detente notch of the cam retains 
the ball and spring. 


INSTALLING OF ASSEMBLIES INTO 
TRANSMISSION CASE 


Place the laygear with thrust washers attached 
into bottom of transmission case, ensuring that 
the tabs of the thrust washers are located in the 
grooves in the ends of transmission case. 


Lubricate and install the reverse idler gear (48) 
assembly and shaft (46). (Heavy duty 
transmission has needle roller bearings.) Use 
grease to retain the needle rollers and thrust 
washers. 


NOTE: The longer boss of the gear must be toward the 


front of the transmission case. 

The shaft must be installed with the lock 
plate slot flush with the outside face of 
transmission case and towards the layshaft 
orifice. 
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Insert the mainshaft assembly through the top of 
the transmission case with the splined end 
passing through the rear bearing bore; but do 
not press the mainshaft bearing into the case. 


Push the gear shift camshafts against the side of 
the transmission case, ensuring that the two 
cams are still in the neutral and third gear 
positions. Tilt the mainshaft assembly away from 
the camshafts. 


Place the second and third gear shift fork, 
branded ‘T’ upwards, onto second and _ third 
speed synchroniser outer sleeve. Move fork down 
and engage in camshaft assembly. Push the 
camshaft assembly into its operating position and 
install the taper pin after coating with sealer. 


Place the first and reverse gear shift fork (flat 
side of fork to rear) on the first and reverse 
synchroniser sleeve. Move fork down and engage 
into camshaft assembly. Push the camshaft 
assembly into operating position and install the 
taper pin after coating with sealer. 


Tap the mainshaft assembly rearwards, fitting the 
bearing into the rear of the transmission case 
until the snap ring groove is visible, then install 
snap ring. 


Place the third gear baulk ring onto the hub of 
the third gear synchroniser and enter the input 
shaft through the front of the transmission case. 
At the same time line up the front of mainshaft to 
ensure that it enters the needle roller bearings 
located in the hub of the input gear. 


Press the oil seal into the input shaft bearing 
retainer and coat the outside of seal with 
Permatex No. 3 or similar sealer. 


Position the bearing retainer gasket (7) with a 
light coating of grease and install the bearing 
retainer with three self locking bolts after coating 
the threads with recommended sealer. Tighten to 
the specified torque of 28.0-34.0 Nm (20-25 
Ib: f:tt.). 


NOTE: Take care not to damage the seal when 


11 


12 


13 


replacing over input shaft splines. 


Engage the laygear into mesh by carefully 
turning the transmission case upside down and 
allowing the laygear to drop into place. It may be 
necessary to turn the mainshaft and input shaft 
to ensure that the gears mesh. 


Using the layshaft (40) drive out the dummy shaft 
from the rear of the transmission case until the 
locking plate slot in the layshaft is flush with the 
outside rear face of the case. The slots in both 
layshaft and reverse idler shaft must be parallel 
and adjacent. 


Install the locking plate (51) to the layshaft and 
reverse idler shaft tapping both shafts to bring 
the plate firmly against the case. Fig. L-26. 
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Fit the speedometer gear retaining ball (53) to 
the mainshaft and slide on the speedometer gear 
(54). Install the speedometer drive gear snap ring 
(65): 


Check the fit of the propeller shaft sliding yoke in 
the extension bush. If excessive clearance exists, 
renew the bush using tool 18GA068. Fit a new oil 
seal using tool 18GA047. 


Carefully fit the extension housing to avoid 
damage to the bush and oil seal on the end of 
the mainshaft splines. 


Retain the extension housing gasket (34) with a 
light coating of grease and refit the extension 
housing with six bolts (49) and lock washers, 
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tightening the bolts to the specified torque 
61.00-74.5 Nm (45-55 Ib.f.ft.). 


Replace reverse light switch. 


Refit both gear shift levers (69-71) using the plain 
and shakeproof washers and nuts tightening to 
the specified torque 27-34 Nm (20-25 Ib.f.ft.) and 
check operation of gear selection. 


Position the gearbox top cover (11) and gasket 
(29), install and tighten the six bolts and lock 
washers (28) to the specified torque 11.0-16.0 
Nm (8-12 Ib.f.ft.). 


Replace transmission in the vehicle and fill with 
the specified lubricant to the correct level. 
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M-4 AUTOMATIC TRANSMISSION 


DESCRIPTION AND OPERATION 


GENERAL DESCRIPTION 


The automatic transmission incorporates a fluid torque 
converter coupling in place of the flywheel and clutch. 
The converter is coupled to a hydraulically operated 
planetary gearbox which provides three forward ratios 
and reverse. All forward ratios are automatically 
engaged in accordance with accelerator position and 
speed of the car. 


Over-riding control with appropriate engine breaking is 
available for the first and second gear ratios by manual 
selection of 1 or 2. 


TORQUE CONVERTER 


The torque converter is mounted on the rear end of 
the crankshaft by means of a pressed steel converter 
drive plate assembly. 


The converter comprises three elements i.e. a driving 
member (sometimes called an impeller), a driven 
member (sometimes cailed a turbine), and a stator, but 
it is only serviced as a unit. 


There is a continuous supply of oil circulation through 
the unit. This assists in dissipating the heat generated. 
Oil pressure in the torque converter is regulated at 
276-344 kPa (40-50 psi). 


THE GEAR TRAIN 


The planetary gear train comprises two sun gears, an 
internal ring gear and a planet carrier containing six 
pinions. All gears are in constant mesh and the three 
forward speeds and reverse are obtained by the 
hydraulic application of brake bands and clutches. 


BRAKE BANDS AND SERVOS 


Two brake bands are used. The ‘Front’ band is used 
for intermediate ratio whilst the ‘Rear’ band is applied 
in reverse gear — ‘R’ and low gear in ‘1’. The clamping 
load is applied by two separate hydraulic servos. 


MULTI-DISC CLUTCHES 


In all forward ratios, the ‘front’ clutch is applied 
hydraulically. The ‘rear’ clutch is used for Reverse and 
Top gear operation. 


HYDRAULIC SYSTEM 


Oil is drawn from the oil reservoir through a gauze 
strainer and pick-up pipe by the transmission oil pump 
which provides a pressurised oil supply for the torque 
converter, the application of bands, clutches and 
lubrication of the transmission. 


The valve block assembly controls and distributes 
pressures throughout the transmission. 


GOVERNOR 


The hydraulic governor mounted on the output shaft 
produces governor pressure which varies with road 
speed and in conjunction with throttle opening, brings 
about automatic shifting at appropriate speeds. 


DRIVING 


Selector Positions 


‘Dp: 


The positions for manual selection are marked ‘P’, ‘R’, 
‘N’, ‘D’, ‘2’ and ‘1’ on the selector lever plate. The stop (1) 
provided between ‘N’ and ‘R’ is to minimise accidental 
selection of ‘P’ or ‘R’ while the car is moving. 


Fig. M-2 


SELECTOR LEVER AND CONSOLE ASSEMBLY 


‘P’ — PARK — In this position the transmission is 
mechanically locked. Use this position when 
parked, starting or when the car is stationary with 
the engine running for tuning or adjustment. DO 
NOT SELECT ‘P’ when the car is moving and 
always apply the handbrake before selecting ‘P’. 


‘R’ — REVERSE — DO NOT select ‘R’ when the car is 
moving forward. The reverse lights operate 
automatically when ‘R’ is selected with the ignition 
switched on. 


‘N’ — NEUTRAL — The handbrake must be applied at all 
times when the lever is in ‘N’. This position may 
also be used for starting. 


‘D’ — DRIVE — This position is used when driving in 
normal traffic and road conditions. Changes of all 
forward ratios are automatic. 


*2’ — LOCK-UP SECOND RATIO — Automatic changes 
are confined to first and second ratios only. This 
position is used when rapid acceleration or engine 
braking is required. DO NOT select ‘2’ at speeds 
above: 


88 km/h — ‘175’ models 
96 km/h — ‘262’ models 
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“17 — LOCK-UP FIRST RATIO — This position may be 
selected at any road speed below 88 km/h in ‘175’ 
models or 96 km/h in ‘262’ models, but the first 
ratio will not engage until the road speed is below 
32 km/h. 


Starting the Engine 


The procedures outlined in the Owner’s Instruction 
Manual for the starting of engines fitted with Manual 
transmissions, applies also to those vehicles fitted with 
Automatic transmissions with the following exceptions. 


The starter will only operate when the selector lever is in 
the ‘P’ or ‘N’ positions. 


Driving with a cold engine may result in engine stalling. 
To overcome this condition, ensure that the engine is 
warmed sufficiently before driving off. Take care not to 
drive with the mixture control in the fast idle position as 
this may cause sudden acceleration when the brakes are 
released. 


Driving 

Select a driving position when stationary. Always release 
the accelerator pedal and apply the footbrake before 
moving the selector lever to the required position. This 
will prevent the car from ‘creeping’ (i.e. a tendency for 
the car to move very slowly forward if ‘D’, ‘2’ or ‘1’ is 
selected, backwards when ‘R’ is selected). This creeping 


‘feature can be used to advantage when manoeuvring in a 


confined space. 


Moving Off 


The selector can be in any one of the forward positions 
‘D’, ‘2’ or ‘1’. Selection of the position being dependent 
on prevailing circumstances. After releasing the brakes, 
moving off will be smooth regardless of how much the 
accelerator pedal is depressed. Discretion in the use of 
the accelerator must be exercised when in slippery road 
conditions or if optimum fuel economy is to be achieved. 


Selector in ‘D’ 


The automatic selection of all forward ratios take place 
progressively up or down in accordance with changes in 
road speed, accelerator position and road load. 


Selector in ‘2’ 


Selection of first and second ratios only- will occur 
automatically in accordance with changing conditions. 
Appropriate engine braking is available when the 
accelerator pedal is released. 


Manual selection of ‘2’ can be made when driving in ‘D’ 
at any speed below: 


88 km/h in ‘175’ models 
96 km/h in ‘262’ models 


Use ‘2’ when road conditions demand rapid acceleration 
or full engine braking for example, when overtaking, 
approaching or negotiating bends or gradients. 


Selector in ‘1’ 


When starting from rest the transmission will remain in 
first ratio irrespective of changes in road or driving 
conditions. This position provides full engine braking and 
full engine power, for example, when starting off on or 
ascending very steep gradients, avoid overspeeding the 
engine. Manual selection of ‘1’ can be made at any road 
speed below 88 km/h in ‘175’ models and 96 km/h in 
‘262’ models but the first ratio will not engage until the 
road speed is below 32 km/h. 


Selector Illumination 


The lamp for illuminating the selector lever is controlled 
by the main lighting switch and instrument panel switch. 


Stopping 
Release the accelerator and apply the brakes. 


Soft Surfaces 

When the rear wheels fail to grip in conditions such as 
mud or snow, the car may be rocked backwards and 
forwards by alternately selecting ‘R’ and ‘D’ while using 
light accelerator pressure. 


Increased Acceleration 


When lower gear acceleration is required for overtaking 
or hill climbing etc., downchange speeds are preset to 
give optimum performance without overspeeding the 
engine. 

A feature of the transmission is its Part throttle and Full 
throttle downshift capability. 


KICKDOWN 


RESISTANCE 
: POINT 


Fig. M-3 


ACCELERATOR PEDAL POSITIONS 


‘175’ Models 


With the selector in ‘D’ range a ‘part’ throttle downshift 
from third to second gear will occur between 17 and 51 
km/h by depressing the accelerator (1) toward the floor 
until resistance is felt. 


Depression of the accelerator to position 2 (past the 
resistance to the floor) will give ‘full throttle’ downshifts 
(termed kickdown) below the following speeds: 


From third to second gear 74 to 88 km/h 
From second to first gear 37 to 48 km/h 
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‘262’ Models 


With the selector in ‘D’ range, part throttle downshifts will 
occur, from third gear to second gear between 40 and 56 
km/h and also from second gear to first gear between 24 
and 32 km/h. Kickdown may be used below the 
following speeds: 


From third to second gear 80 to 96 km/h 
From second to first gear 42 to 55 km/h 


Towing 
The car may be towed with the selector lever at ‘N’. The 
car should be towed no faster than 48 km/h and for a 
distance not exceeding 8 km. If the transmission is 
inoperative, remove the propeller shaft or lift the rear 
wheels. 


NOTE: The car cannot be tow-started. Before 
commencing a towing operation, ensure that 
the ignition/steering lock is in ‘AUX’ position. 


Fig. M-4 
TORQUE CONVERTER DRIVE AND HOUSING COMPONENTS 


1 CONVERTER DRIVE PLATE ASSEMBLY ‘262’ 
REINFORCING PLATE ‘262’ 

BOLT — DRIVE PLATE TO CRANKSHAFT ‘262’ 
CONVERTER ASSEMBLY ‘262’ 

TORQUE CONVERTER HOUSING ‘262’ 

STRUTS — HOUSING TO TRANSMISSION CASE 


oe oO ef “e -N 


7 CONVERTER DRIVE PLATE ASSEMBLY ‘175’ 

8 CONVERTER ASSEMBLY 

9 SCREWS AND WASHER PLATE TO CONVERTER 
10 CONVERTER HOUSING ‘175’ 
11. DOWEL HOUSING TO ENGINE ADAPTOR PLATE 
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MAIN TRANSMISSION CASING AND ASSOCIATED COMPONENTS 


MAIN TRANSMISSION CASING 

REAR EXTENSION HOUSING ‘262’ 

REAR EXTENSION HOUSING ‘175’ 
EXTENSION HOUSING BUSH AND OIL SEAL 
SPEEDOMETER DRIVE PINION ASSEMBLY 
EXTENSION HOUSING GASKET 

REAR BAND ADJUSTER 

OIL COOLER PIPE UNIONS 

THROTTLE CABLE 

CENTRE SUPPORT BOLT AND WASHER 
CORE PLUG 

OIL SEAL 


MANUAL CONTROL SHAFT 

ROLL PIN 

MANUAL DETENT LEVER 

MANUAL LINKAGE ROD 

MANUAL DETENT SPRING AND BALL 
MANUAL CONTROL SHAFT SPRING 
SHIFT LEVER 

INHIBITOR SWITCH ‘175’ 

PIVOT SHAFT — TORSION LEVER 
TOGGLE ARM 

TORSION SPRING 

TORSION LEVER 


25 


INHIBITOR SWITCH OPERATING LEVER 


AND SHAFT ASSEMBLY 
PARKING BRAKE PAWL AND ANCHOR PIN 


TOGGLE LINK 

TOGGLE LEVER PIN 

RELEASE SPRING 

PARKING BRAKE TOGGLE PIN AND SEAL 
SWITCH SHAFT OIL SEAL 

BAND STOP 

SWITCH HARNESS CLIP 

LINE PRESSURE PLUG 


_ DIPSTICK TUBE AND ‘O’ RING SEAL 


DIPSTICK AND TUBE SEAL 
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TRANSMISSION INTERNAL COMPONENTS 


Fig. M-6 


FLUID PUMP AND FRONT CLUTCH 


PUMP/CONVERTER FLUID SEAL 

PUMP BODY 

PUMP GEARS 

BUSH — PUMP GEAR TO STATOR SUPPORT 
STATOR SUPPORT AND PUMP HOUSING 
SEAL — PUMP BODY TO HOUSING 

BUSH — PUMP HOUSING TO INPUT SHAFT 
SCREWS — PUMP HOUSING TO BODY 
LOCATING SCREW — PUMP BODY 

SCREWS — PUMP TO TRANSMISSION CASING 


GASKET — PUMP HOUSING TO TRANSMISSION 
CASING 


12 
13 
14 
15 


INPUT SHAFT THRUST WASHER 

INPUT SHAFT 

FRONT CLUTCH HUB AND THRUST WASHER 
SNAP RINGS 

FRONT CLUTCH PLATE PACK 

PISTON RETURN SPRING 

SPRING BEARING RING 

PISTON SEAL 

FRONT CLUTCH PISTON 

‘O’ RING SEAL 

PRIMARY SUN GEAR BUSH — FORWARD END 
FRONT CLUTCH DRUM 


BRONZE THRUST WASHER 
CLUTCH PRESSURE PLATE 


THRUST WASHER SEAT — REAR 
CLUTCH HUB 


SNAP RING 
REAR CLUTCH PLATE PACK 


SNAP RING — PISTON RETURN 
SPRING SEAT 
PISTON SPRING SEAT 


PISTON RETURN SPRING 
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Fig. M-7 
REAR CLUTCH AND FRONT SERVO 


PISTON SEAL 

PISTON 

PISTON TO DRUM SEAL 

ROLLER BEARING — PRIMARY SUN 
GEAR INTERMEDIATE 1 

REAR CLUTCH DRUM AND SECONDARY 
SUN GEAR ASSEMBLY 

BUSH — PRIMARY SUN GEAR — 
INTERMEDIATE 2 
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SEALING RINGS — REAR CLUTCH HUB 
TO CENTRE SUPPORT 


SEALING RINGS — PRIMARY SUN GEAR 
TO FRONT CLUTCH DRUM 

PRIMARY SUN GEAR 

TORRINGTON THRUST RACE 


SEALING RING — SUN GEAR TO OUTPUT 
SHAFT 


FRONT BAND AND STRUT 
FRONT SERVO ASSEMBLY 
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TORRINGTON THRUST RACE — 
PRIMARY SUN GEAR 


TORRINGTON. THRUST BEARING PLATE 
CENTRE SUPPORT 

INNER RACE ONE-WAY CLUTCH 

SNAP RING 


OUTER RACE (ONE-WAY CLUTCH 
HOUSING) 


BUSH FOR RACE 


PLANET GEAR CARRIER AND REAR 
DRUM ASSEMBLY 


BUSH PRIMARY SUN GEAR — REAR 


TORRINGTON THRUST BEARING PLATE 
— PLANET CARRIER 


Fig. M-8 
PLANETARY GEAR — GOVERNOR AND REAR SERVO ASSEMBLIES 


TORRINGTON THRUST BEARING — 
PLANET CARRIER 

RING GEAR 

OUTPUT SHAFT 

OUTPUT SHAFT THRUST WASHER 


SEALING RINGS — OUTPUT SHAFT TO 
ADAPTOR PLATE 


GOVERNOR DRIVE DOWEL 
SPEEDOMETER GEAR DRIVE BALL 


SNAP RING — OUTPUT SHAFT TO RING 
GEAR 
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ADAPTOR PLATE 

GOVERNOR ASSEMBLY 
SPEEDOMETER DRIVE GEAR 
SPEEDOMETER DRIVE GEAR CIRCLIPS 
‘262’ 

REAR BAND AND STRUT 

REAR SERVO ASSEMBLY 

OUTPUT SHAFT SPACER TUBE ‘175’ 
OUTPUT SHAFT COUPLING FLANGE 
175’ 

LOCKNUTS AND WASHERS — OUTPUT 
SHAFT COUPLING FLANGE ‘175’ 


PLANET CARRIER BUSH — OUTPUT 
SHAFT 
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Fig. M-9 
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KEY TO Fig. M-9 


VALVE BLOCK AND FLUID RESERVOIR 


PUMP INLET TUBE 

‘O’ RING (PUMP INLET TUBE) 

TRANSMISSION FLUID INLET COOLER TUBE 
CONVERTER TUBE 

PUMP OUTLET TUBE 

VALVE BODY ASSEMBLY 

SCREWS (2) 

SCREWS (2) DOWNSHIFT AND THROTTLE VALVE 
CAM ASSEMBLY TO VALVE BODY 


DOWNSHIFT AND THROTTLE VALVE CAM 
ASSEMBLY 


NUTS — DOWNSHIFT AND THROTTLE VALVE 
CAM ASSEMBLY TO VALVE BODY (WHERE 
FITTED) 


LOCK WASHER NUT TO DOWNSHIFT AND 
THROTTLE VALVE CAM ASSEMBLY (WHERE 
FITTED) 


BOLT AND WASHER (2) VALVE BODY TO 
TRANSMISSION CASE 


BOLT AND WASHER VALVE BODY TO 
TRANSMISSION CASE 


TRANSMISSION FLUID RESERVOIR GASKET 
TRANSMISSION FLUID RESERVOIR 

FRONT SERVO RELEASE TUBE 

FRONT SERVO APPLY TUBE 

REAR CLUTCH TUBE 

REAR SERVO TUBE 

MAGNET 

DRAIN PLUG 


BOLT AND WASHER (13) OIL RESERVOIR TO 
TRANSMISSION CASE 


STRUT TRANSMISSION FLUID RESERVOIR TO 
CONVERTER HOUSING ‘262’ 


NUT (4) STRUT TO TRANSMISSION FLUID 
RESERVOIR ‘262’ 


BOLT AND WASHER (2) STRUT TO CONVERTER 
HOUSING ‘262’ 


TRANSMISSION FLUID TUBE COLLECTOR PLATE 
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UPPER VALVE BODY 

FRONT END PLATE 

SPRING (1-2 SHIFT VALVE) 
PLUNGER (1-2 SHIFT VALVE) 
PLUNGER (2-3 SHIFT VALVE) 
SPRING (2-3 VALVE) 

VALVE (1-2 SHIFT) 

VALVE (2-3 SHIFT) 

REAR END PLATE 
SEPARATING PLATE 
GOVERNOR LINE PLATE 
LOWER VALVE BODY 


BALL VALVE (STEEL) 3-2 SHIFT RESTRICTOR 
BY-PASS 


SPRING 3-2 SHIFT RESTRICTOR BY-PASS 
SERVO ORIFICE CONTROL VALVE STOP 
SPRING (SERVO ORIFICE CONTROL VALVE) 
SERVO ORIFICE CONTROL VALVE 
MODULATOR VALVE RETAINER 
MODULATOR VALVE 

MODULATOR VALVE PLUG 

SPRING (MODULATOR VALVE) 
MODULATOR VALVE RETAINER DOWEL 
TRANSMISSION FLUID STRAINER 
MANUAL CONTROL VALVE 

DOWNSHIFT VALVE 

SPRING (THROTTLE VALVE) 

THROTTLE VALVE 

SPRING (THROTTLE VALVE RETURN) 
STOP (THROTTLE VALVE) 

LOWER BODY END PLATE 

PRIMARY REGULATOR VALVE SLEEVE 
SPRING (PRIMARY REGULATOR VALVE) 
PRIMARY REGULATOR VALVE 

SPRING (SECONDARY REGULATOR VALVE) 
SECONDARY REGULATOR VALVE 
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TORQUE CONVERTER 


Description 


The torque converter is bolted to the drive plate attached 
to the crankshaft, while the driven member is splined 
internally to accept the converter output shaft. The stator 
is mounted on a one-way sprag clutch, the hub of which 
is splined to a fixing on the oil pump housing. 


Oil is supplied to the torque converter under pressure 
and returns by way of the oil cooler to the transmission 
sump. The position of the oil cooler prevents the 
converter from draining whilst the vehicle is not 
operating. The secondary regulator valve maintains 
torque converter pressure at 276-344 kPa (40-50 psi). 


Operation 

With the car stationary and in gear, the driven member 
will be stationary. The driving member will, however, be 
turning with the engine. As the engine speed is 


increased, oil will be thrown to the outside by centrifugal- 


pwn I 1 


a 


Fig. M-10 


SECTIONAL VIEW OF TORQUE CONVERTER 
SHOWING PRINCIPALS OF OPERATION 


1 DRIVEN MEMBER 5 FLUID PUMP CASTING 

2 STATOR 6 CONVERTER OUTPUT SHAFT 
3 ONE-WAY CLUTCH 7 DRIVING MEMBER 

4 CRANKSHAFT 


force. The vanes of the driving member then direct the oil 
flow against the outer vanes of the driven member with 
considerable force, causing it to rotate and drive the 
transmission. 


After the oil has passed through the vanes of the 
driven member, it tends to be directed back against the 
inner vanes of the driving member contrary to engine 
rotation. To overcome this, the stator mounted between 
the driving and driven members on its one-way clutch 
changes the direction of the flow to clockwise, thus 
assisting the driving member to drive the car. This 
provides torque multiplication up to a maximum of 
approximately 2.1 (at stall). 


As the vehicle moves away, the speed of the driven 
member approaches that of the driving member and 
the rate of flow through the vanes is reduced, resulting 
in less force being applied to the stator. With increased 
speed or reduction in load, the force with which the oil 
is thrown up against the back of the stator blades will 
increase and when a certain point is reached, the 
stator will free-wheel on its one-way clutch. This is 
known as coupling point. Torque multiplication now 
ceases and the unit operates as a fluid coupling with a 
torque multiplication ratio of 1:1. 


THE GEAR TRAIN ASSEMBLY 


The planetary gear train consists of two sun gears, two 
sets of pinions, a pinion carrier and a ring gear. Helical 
involute tooth form is used throughout. Power enters 
the gear train via the sun gears. 


In all forward gears power enters through the primary 
sun gears. In reverse power enters through the 
secondary sun gear. Power leaves the gear train by the 


Fig. M-11 


THE GEAR TRAIN ASSEMBLY 


1 PARK RING GEAR 4 PRIMARY SUN GEAR 
2 PRIMARY PINIONS — SHORT 5 SECONDARY SUN GEAR 
3 SECONDARY PINIONS —LONG 6 RING GEAR 
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ring gear. The pinions are used to transmit power from 
the sun gears to the ring gear. In reverse, a single set 
of pinions is used which causes the ring gear to rotate 
in the opposite direction to the sun gear. In forward 
gears, a double set of pinions is used to cause the ring 
gear to rotate in the same direction as the sun gear. 
The carrier locates the pinions in their proper positions 
relative to the sun gears and the ring gear (and also 
forms a reaction member to certain conditions). The 
various mechanical ratios of the gear set are obtained 
by the engagemeni of hydraulically operated multi-disc 
clutches and brake bands. 


Fig. M-11 shows the relationship of the various 
components of the gear train assembly with the 
exception of the planet carrier which is omitted so that 
the pinions can be seen. 


A parking pawl engages with the external teeth of the 
ring gear to provide positive locking of the gear train in 
ei 

The two multi-disc clutches, the two bands and the 
‘sprag’ type one-way clutch operate with the gear train 
to provide the three forward ratios, neutral and reverse. 


Engine braking occurs in all ratios except low gear in 
the ‘D’ and ‘2’ ranges. 


APPLIED 


Details of transmission ratios are set out in the table 
below. 


Fig. M-1 shows a sectional view of the gear train 
assembly. 


MECHANICAL POWER FLOW 


The following series of power flow tables indicate how 
the various ratios are brought into operation by the 
engagement of appropriate bands and clutches. Refer 
table. 


‘P’? — PARK — The front and rear clutches are off, and no 
power is transmitted from the converter to the gear train. 
The front and rear bands are also released. For 
constructional reasons the rear band is applied as long 
as the engine is running. 


Positive locking of the rear wheels is ensured by the 
engagement of the parking pawl with the teeth on the 
periphery of the ring gear. 


‘R’ — REVERSE — The rear clutch is applied, connecting 
the converter to the secondary sun gear. The rear band is 
applied holding the pinion carrier stationary; the gear 
train provides the reduction of 2.09:1 in the reverse 
direction. 


Fig. M-12 


REVERSE 


POWER ENTERS THROUGH THE SECONDARY SUN GEAR. THE LONG PINIONS CAUSE THE SUN GEAR TO ROTATE 


IN THE OPPOSITE DIRECTION TO THE SUN GEAR. 


DRIVING: SECONDARY SUN GEAR AND LONG PINIONS. 


IDLING: PRIMARY SUN GEAR AND SHORT PINIONS. 
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‘N’ — NEUTRAL — All clutches and bands are released, 
so no transmission of power is possible. 


‘D’ — DRIVE — LOW RATIO — The front clutch is applied, 
connecting the converter to the primary sun gear. The 
one-way clutch is in operation, preventing the pinion 
carrier from rotating anti-clockwise; the gear train 
provides the reduction of 2.39:1. When the vehicle is 
coasting the one-way clutch over-runs and the gear train 
free-wheels. 
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‘D’ — DRIVE — HIGH RATIO — The front clutch is 
applied, connecting the converter to the primary sun 
gear. The rear clutch is applied, connecting the converter 
also to the secondary sun gear. Thus both sun gears are 
locked together and the gear set rotates as a unit 
providing a ratio of 1:1. 


‘D’ — DRIVE — INTERMEDIATE RATIO — Again the front 
clutch is applied, connecting the converter to the primary 
sun gear. The front band is applied, holding the 
secondary sun gear stationary. The gear train provides a 
reduction of 1.45:1. Power flow through the gears is the 
same as in low ratio except that the planet carrier is made 
to rotate clockwise, because the long pinions have to 
‘walk’ around the held secondary sun gear. The speed 
imparted to the planet carrier increases the output shaft 
speed giving a ratio higher than previously i.e. 
intermediate ratio. 


‘2’? — INTERMEDIATE RATIO — The operation of the gear 
train is mechanically identical to that applying in the ‘D’ — 
intermediate ratio. The hydraulic system precludes the 
availability of high ratio 1-2 and 2-1 changes occurring as 
in iD"? 


‘2? — LOW RATIO — The operation of the gear train is 
mechanically identical to that applying in the ‘D’ — Low 
ratio. The hydraulic system will permit 1-2 and 2-1 
changes as in ‘D’. 


APPLIED 


Fig. M-13 


LOW RATIO (‘D’ and ‘2’) 


POWER ENTERS THROUGH THE PRIMARY SUN GEAR. THE SHORT AND LONG PINIONS CAUSE THE RING GEAR TO 


ROTATE IN THE SAME DIRECTION AS THE SUN GEAR. 


DRIVING: PRIMARY SUN GEAR, SHORT AND LONG PINIONS. 


IDLING: SECONDARY SUN GEAR. 
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TRANSMISSION RATIOS 


GEAR TRAIN FINAL DRIVE OVERALL RATIO ROAD SPEED 
RATIO RATIO (Converter at at 
1:1 ratio) 1000 rpm 


iS: Reverse .09: 
TRANSMISSION Low 39: 
0540 — 053 Intermediate L45: .89: 
Top .00: 26.7 km/h 


‘262’ Reverse .09: 
TRANSMISSION Low 39: 
0543 — 001 Intermediate tA5: 
Top .00: 29.3 km/h 


APPLIED 


APPLIED 


HIGH RATIO (‘D’) 
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APPLIED 


LOW RATIO (‘1’) 


‘4’. — INTERMEDIATE RATIO — The mechanical 
operation of the gear train is the same as in ‘D’ or ‘2’ — 
Intermediate. The hydraulic system precludes the 
availability of high ratio. A downshift will occur into low 
ratio under 5 km/h in the ‘175’ or between 18 and 34 
km/h on the ‘262’ at zero throttle. A downshift by 
‘kickdown’ may also be obtained between 17-48 km/h in 
‘175’ and between 42-54 km/h in the ‘262’. 


‘1’ — LOW RATIO — The mechanical operation of the 
gear train is the same as in ‘D’ or ‘2’ except that the rear 
band is applied to provide engine breaking in low ratio. If 
this range is selected at some speed, top ratio will be 
precluded and the transmission will hold intermediate 
ratio until the speed of the vehicle has reduced to under 5 
km/h in ‘175’ or between 18-34 km/h in ‘262’ at zero 
throttle — when a 2-1 downshift will occur. The 2-1 
downshift can also be obtained up to 17-48 km/h in ‘175’, 
42-54 km/h in ‘262’ by kicking down. 


SERVOS AND BANDS 


Refer Fig. M-17 


The front ‘Flexwrap’ typesband (1) encircles a drum 
attached to the secondary sun gear assembly. One end 
of the band is anchored against the abutment (2). The 
other end of the band engages a strut (4) between the 
band and the servo actuating lever (5). 


The front servo piston (6) exerts a force against the servo 
actuating lever which acts through the strut on to the end 
of the band. Under certain conditions, the servo is 
released by directing fluid pressure to the cpposite side 
of the piston via line 15. This is the larger side of the 
servo piston and consequently a larger force can be 


Fig. M-17 


FRONT SERVO AND BAND 


produced. This, together with the release spring pressure 
will release the servo. 


NOTE: ‘262’ transmissions are fitted with ball check valve 
(7) in line 15. 


The rear band (1) encircles a drum formed on the planet 
carrier. One end of the band contacts the adjusting screw 
head (2) in the transmission housing. The other end of 
the band engages a strut (3) between the band and the 
servo actuating lever (4). 
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The band is applied by the application of fluid pressure 
from line 13 to the piston (5) and released by means of a 
‘hairpin’ spring (6). Band clearance is adjusted by 
adjusting screw (7) and locknut (8). 


Band adjustments are covered in the ‘Adjustments’ 
section. 
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1 LINE 13 
Fig. M-18 


REAR SERVO AND BAND 


FRONT CLUTCH ASSEMBLY 


Refer Fig. M-19 


The front clutch is operated by fluid pressure against the 
front clutch piston (1). The piston is moved against a 
diaphragm spring (2) which increases the ‘apply’ force 
through lever action to lock the multi-disc clutch. 


ic 
1 


tL 


Hi: i 


il ie 
Fig. M-19 


FRONT CLUTCH ASSEMBLY 


1 PISTON 3 TRANSMISSION INPUT SHAFT 
2 DIAPHRAGM SPRING (PEANGESONEN SHOWN) 
4 REED OR BALL VALVE 


The piston is returned to the release position by the 
diaphragm spring when fluid pressure is released. 


In ‘N’ the front clutch drum and steel plates are being 
driven while the fibre faced plates are stationary. 


In ‘R’ the clutch is not applied but both steel and fibre 
faced plates are being driven. 


The front clutch piston is fitted with a ball type relief valve 
(4) to prevent oil remaining behind the piston and being 
acted on by centrifugal force which may tend to partly 
apply the clutch and so make it bind at high rpm in 
neutral or reverse. 


When fluid pressure is applied behind the piston, the 
reed valve seats over a hole in the piston preventing loss 
of fluid. When fluid pressure is released, the reed valve 
springs slightly away from the hole thus allowing any oil 
remaining in the assembly to escape. 


WED \ 


E| 


i= 


ay 
lel 


Le hom 
a) 
N 


ni 


Fig. M-20 


REAR CLUTCH ASSEMBLY 


1 RETURN SPRING 3 REED OR BALL VALVE 
2 END PLATE 4 PISTON 


REAR CLUTCH ASSEMBLY 


Refer Fig. M-20 


The rear clutch is operated by fluid pressure against the 
rear clutch piston (4) which compresses the return spring 
(1) and applies the clutch. 


In ‘N’ the fibre faced clutch plates are being driven while 
the steel plates are free. In intermediate the fibre faced 
plates are driven but the steel plates are stationary. 


The rear clutch also incorporates a reed valve (3) to 
prevent the possibility of partial engagement at high rpm 
in low. 
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HYDRAULIC SYSTEM 


The hydraulic system contains a pump of the 
internal/external gear type, picking up fluid from the oil 
reservoir through a pick up pipe and gauze strainer. Shift 
control is provided by a centrifugally operated hydraulic 
governor on the transmission output shaft. The governor 
works in conjunction with valves in the valve body 
assembly located in the base of the transmission. The 
valve body assembly regulates fluid pressure and directs 
it to appropriate transmission components. 


Pump 


The pump driven by two tangs on the torque converter is 
in operation whenever the engine is running and supplies 
all oil pressure requirements for the application of bands 
and clutches for the pressurising and circulation of the 
torque converter oil and for lubrication of the whole 
transmission. 


Governor 
Refer Figs. M-21 to 24 


The governor revolving with the output shaft is basically a 
pressure regulating valve which reduces line pressure to 
a valve that varies with output shaft (i.e. vehicle) speed. 
This variable pressure is utilised in the control system to 
effect up and down shifts through the 1-2 and 2-3 shift 
valves. Rotation of the governor at low speeds causes the 
governor weight and valve to produce a centrifugal force. 


This outward force is opposed by an equal and opposite 
hydraulic force produced by governor pressure acting 
upon a small area of the governor valve. Because the 
governor valve is a regulating valve and will attempt to 
remain in equilibrium, governor pressure will rise in 
accordance with the increase in centrifugal force caused 
by increased rotational speed. 


As speed increases, the governor weight moves outwards 
to a stop in the governor body when it can move no 
further. When this occurs a spring located between the 
weight and the governor valve becomes effective. The 
constant force of this spring then combines with the 
centrifugal force of the governor valve, the total then 
being opposed by governor pressure, thus rendering 
governor pressure less sensitive to output shaft speed 
variations. 


Thus, the governor provides two distinct phases of 
regulation, the first being used for accurate control of the 
low-speed shift points. 


Control System 


The control system utilises three basic types of valves; 
regulating valves, shuttle valves and a manual valve. 


Pressure control is provided by the primary and 
secondary regulator valves, the former operating in 
conjunction with throttle pressure acting upon the spring 
end, and modulated throttle pressure acting on the 
opposite end. 


Shift control is provided by 1-2 and 2-3 shift valves 
operated by governor pressure acting on one end, and 
throttle pressure acting on the spring end, line pressure 
acting upon differential areas providing shift speed 
hysteresis. 


Fig. M-21 


TYPICAL GOVERNOR COMPONENTS 


1 COVER PLATE 7 COUNTER WEIGHT 
2 COVER PLATE SCREWS 8 VALVE SPINDLE 
3. CIRCLIP 9 SPRING 
4 WEIGHT 10 VALVE 
5 VALVE BODY SCREWS 11. DRIVE DOWEL 
6 VALVE BODY 
EXHAUST 
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GOVERNOR 

PRESSURE LINE 

CIRCUIT PRESSURE 
Fig. M-22 


GOVERNOR AT REST: LINE PRESSURE IS BLANKED 
OFF BY THE GOVERNOR VALVE. THE GOVERNOR 
PRESSURE CIRCUIT IS OPEN TO EXHAUST. 


Manual control is provided by the manual valve which, 
according to the position of the selector, directs fluid to 
or provides an exhaust for clutch and servo pistons. 


For ease of reference all lines in the hydraulic circuits are 
identified by numbers. Valves and other components are 
referred to by letters. Refer Fig. M-25. 
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GOVERNOR LINE 
PRESSURE PRESSURE 


Fig. M-23 


DURING ACCELERATION CENTRIFUGAL FORCE HAS 
MOVED THE VALVE AND WEIGHT OUT. LINE 
PRESSURE IS ENTERING THE GOVERNOR PRESSURE 
CIRCUIT THUS INCREASING THE GOVERNOR 
PRESSURE. THE EXHAUST PORT IS BLANKED OFF BY 
THE GOVERNOR VALVE. 


Fig. M-25 


IDENTIFICATION OF VALVES AND ASSOCIATED COMPONENTS 


1-2 SHIFT VALVE SPRING H THROTTLE VALVE SPRING RETAINER 


2-3 SHIFT VALVE SPRING | PRIMARY REGULATOR VALVE BUSH 


ORIFICE CONTROL VALVE SPRING 


ORIFICE CONTROL VALVE SPRING RETAINER 
SECONDARY REGULATOR 
MODULATOR VALVE SPRING 


MODULATOR VALVE RETAINER 1-2 SHIFT VALVE 
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THROTTLE VALVE SPRINGS ORIFICE CONTROL VALVE 


PRIMARY REGULATOR VALVE SPRING 
PRIMARY REGULATOR VALVE 


2-3 SHIFT VALVE AND PLUG 


FORCE 
DUE TO 
GOVERNOR 
PRESSURE EXHAUST 


PORT 


GOVERNOR LINE 
PRESSURE PRESSURE 
Fig. M-24 


DURING DECELERATION — CENTRIFUGAL FORCE ON 
THE WEIGHT AND VALVE IS REDUCING. GOVERNOR 
PRESSURE ACTING ON THE SHOULDER OF THE 
VALVE CAN NOW OVERCOME CENTRIFUGAL FORCE 
ACTING ON THE VALVE AND CAUSE EXHAUSTING OF 
THE GOVERNOR PRESSURE UNTIL EQUILIBRIUM IS 
RESTORED. 


P MANUAL VALVE 

T DOWNSHIFT VALVE 

U THROTTLE VALVE 

V MODULATOR VALVE AND PLUG 
VALVE W SECONDARY REGULATOR VALVE SPRING 
X BLANKING PLATE 
Y RESTRICTOR BY-PASS VALVE 


MANUAL 3-2 SHIFT 
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Primary Regulator Valve (K) 


This valve regulates line pressure (sometimes called 
control pressure) which serves to apply bands and 
clutches as required. Line pressure varies according to 
road speed and throttle opening. 


Line pressure (line 1), operating on a small area of the 
valve can be decreased by modulated throttle pressure 
(8) (described later) operating on one end of the valve. 


These forces are opposed by the primary regulator valve 
spring and throttle pressure (9) (described later) 
operating on the spring end of the valve. The line 
pressure thus produced varies with accelerator position 
as well as vehicle speed and provides the correct clutch 
and brake band capacity under all operating conditions. 
This line pressure (1) is directed to the manual valve and 
throttle valve. 


Secondary Regulator Valve (L) 


This is a regulating valve which controls the values of 
converter pressure (21) and lubrication (23) for the 
components of the gear train. Converter pressure 
operating on one end of the valve is opposed by spring 
force on the other end. When the pump capacity 
increases due to increased engine speed, the valve 
moves to open a port that directs fluid (24) to the sump. 


Downshift (T) and Throttle Valve (U) 


The downshift valve is connected to the carburetter 
linkage via a cable actuated cam. Movement of the 
downshift valve compresses the throttle valve spring 
located between the downshift valve and the throttle 
valve. This spring is opposed by the throttle return spring 
combined with throttle pressure (9) acting (at low vehicle 
speed) on one area of this regulating valve and at high 
vehicle speed on two areas (9 and 9A). Thus a throttle 
pressure is produced that is related to both engine torque 
and vehicle speed. This pressure (9) is directed to the 
spring end of the primary regulator valve to vary the basic 
line pressure (1) accordingly thus providing correct 
clutch and brake band pressure capacities and 
appropriate shift quality under all operating conditions. 


Full movement of the downshift valve, which is a shuttle 
valve, directs throttle pressure (11) to additional areas on 
the shift valves to further delay upshifts or effect 3-2 or 
3-1 downshift at pre-set maximum vehicle speeds. 


Throttle pressure (9) is directed also to the 2-3 shift 
plunger, which at part-throttle openings reduces the 
value of throttle pressure by a fixed amount. This 
reduced pressure (10) is directed to the 1-2 and 2-3 shift 
valves to render the low speed shift points less sensitive 
to throttle pressure and therefore accelerator position. 


Modulator Plug and Valve (V) 


The modulator plug is a regulating valve that reduces 
throttle pressure (9) by a fixed amount. This modulated 
pressure (8) operating on one end of the plug, assisted 
by the modulator valve spring, is opposed by throttle 
pressure (9) operating on the opposite end. Modulated 
throttle pressure (8) is directed to the primary regulator 


valve to vary the rate of increase of line pressure (1) 
relative to throttle pressure. 


The modulator valve is a shuttle valve. Governor pressure 
(2) operating on the large end is opposed by the 
modulator valve spring. AS governor pressure rises the 
valve moves, preventing the plug from regulating and 
modulated throttle pressure (8) then becomes equal to 
throttle pressure (9). However, this movement directs 
throttle pressure (9 and 9A) to a second area of the 
throttle valve, opposing throttle valve spring force. This 
arrangement permits high throttle and line pressure 
under stall (and high throttle) conditions with a reduction 
in these pressures after ‘cut-back.’ 


Servo Orifice Control Valve (O) 


A common line (15) supplies fluid to or exhausts fluid 
from the rear clutch and the release area of the front 
servo to effect the 2-3 and 3-2 shifts. 


The servo orifice control valve is a shuttle valve 
interposed in the front servo release circuit. Governor 
pressure (2) operating on an area of the valve is opposed 
by the valve spring. At a 2-3 shift with low governor 
pressure, i.e. (low vehicle speed), fluid goes without 
restriction to the release side of the front servo piston. At 
a 2-3 shift with higher governor pressure, however, the 
valve moves and fluid is directed through an orifice to this 
side of the piston. 


During upshifts, with the servo orifice in circuit, the front 
band does not release too quickly relative to rear clutch 
engagement thus avoiding ‘run-up’ during the transition 
from 2-3. During downshifts the orifice in circuit ensures 
that the front band does not engage before the rear 
clutch releases, thus avoiding ‘tie-up’ on the 3-2 shift. 


The servo orifice control valve, therefore, affects the 
relationship between the rear clutch and front servo to 
provide correct shift timing under all operating 
conditions. 


1-2 Shift Valve and Plunger (N) 


Both are shuttle valves and operate in unison in ‘D’ 
selector position. Governor pressure (2), operating on 
the large end of the valve is opposed by reduced throttle 
pressure (10, 10A) from the 2-3 shift plunger as well as 
the spring operating on the opposite end of the plunger. 
When governor force exceeds the spring force, the valve 
moves to the second gear position and line pressure (5) 
is directed to the apply side of the front servo piston (9). 
Movement of the valve also introduces line pressure (5) 
to a differential area on the valve to further assist 
governor force. This allows the 2-1 downshift to occur at 
a lower speed than the 1-2 upshift. The difference 
between the upshift and downshift speed is known as 
‘shift point hysteresis.’ When governor pressure plus line 
pressure are less than the spring force combined with the 
reduced throttle pressure force, the valve moves to the 
first gear position and the apply side of the front servo 
(19) is opened to exhaust. 


The design is such that at wide throttle openings, the 
throttle pressure is blanked off from the valve and a 2-1 
shift cannot be effected, minimising the possibility of 
non-essential shifts. This applies only to ‘175’ models. 
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In the ‘262’ engined vehicles, where a high power to 
weight ratio and high gearing exist, a different shift 
response is required to give smooth efficient operation. 
To achieve the correct combination the 1-2 downshift 
plunger is modified to affect downshifts at wider throttle 
Openings. This is accomplished by drillings in the 
plunger, (Refer Fig. M-34) permitting line (10) throttle 
pressure to reach the back of the plunger assisting the 
spring against increasing line and governor pressure. 


In ‘1’ with low governor pressure (2), the valve also 
moves to the first gear position; line pressure (6) thus 
directed to the rear servo (13) latches the valve 
hydraulically in the first gear position, preventing an 
upshift. 


2-3 Shift Valve and Plunger (M) 


The 2-3 shift valve plunger is a regulating valve that 
reduces the value of throttle pressure (9) by a fixed 
amount and therefore is inoperative when _ throttle 
pressure is below this fixed amount. Throttle pressure (9) 
Operating on one end of the plunger is opposed by this 
reduced throttle pressure (10) and the 2-3 shift valve 
spring located between the plunger and valve. This 
reduced pressure is directed to the 2-3 shift valve and the 
1-2 shift plunger as described under ‘downshift valve and 
throttle valve.’ 


The 2-3 shift valve is a shuttle valve. In the second 
gear position and before the plunger begins regulating, 
governor pressure (2) operating on the large end of the 
valve is apposed by line pressure (3) operating on an 
area of this valve as well as the 2-3 shift valve spring. 
Once the plunger begins regulating, the spring no 
longer exerts force on the valve but relays the force of 
the plunger to the valve. Under these conditions, 
governor pressure (2) operating on the large end of the 
valve, reduced throttle pressure (10) operating on the 
small end of the valve and throttle pressure (9) 
operating on the end of the plunger. This last force is 
relayed to the 2-3 shift valve by the valve spring. 


Movement of the shift valve to the third gear position 
directs fluid via the common line (15) to the rear 
clutch, and via the servo orifice control valve to the 
release side of the front servo. This pressure causes 
the rear clutch to be applied. In addition, because the 
release area of the front servo is larger than the apply 
area it causes the front band to be released. The 
movement also results in an area of the valve being no 
longer subjected to line pressure (3); this prevents 
regulation of the plunger forced to the end of the valve 
' bore. Thus reduced throttle pressure (10) is replaced 


by throttle pressure (9). This change in forces effects 


the shift point hysteresis and causes the 3-2 shift point 
to occur at a lower governor pressure (i.e: vehicle 
speed) than the 2-3 upshift. 


When the manual valve is moved to position ‘1’ line 
pressure (15) which was directed to the 2-3 shift valve, 
rear clutch and front servo release is exhausted 
through a port in the front of the manual valve, via line 
3 and line 3 restrictor by-pass valve ‘Y’. 


NOTE: Valve ‘Y’ must remain seated at all other times 
or engine ‘flare’ could result leading to 
transmission failure. 


This results in an immediate downshift to second gear 
and no third gear is possible. 


In ‘R’ line pressure (7) is directed to an area of the 
shift valve, latching it hydraulically and hence to the 
rear clutch and front servo release (15). 


Front Servo Release Line Valve ‘262’ 


The front servo in ‘262’ models incorporates a 1.39 mm 
(0.055 in) exhaust orifice and a ball check valve in the 
release line (15). Refer Fig. M-34. 


The orifice and ball valve operate in conjunction with the 
drilled 1-2 shift valve plunger and the 2-3 shift valve, to 
obtain the designed operating characteristics. 


When the servo commences to apply for the 1-2 shift, oil 
trapped on the release side of the piston is exhausted 
through the orifice, cushioning the band application. On 
the 2-3 shift, release pressure forces the ball valve on to 
its seat, closing off the orifice permitting a normal 
pressure build up to release the band. For the 3-2 shift, 
the ball remains seated until the 2-3 shift valve cuts off 
line (15) supply. 


Manual Control Valve (P) 


This valve actuated by movement of the selector, directs 
line pressure to or exhausts from the appropriate valves 
or components in accordance with control requirements. 


Park 


Movement of the selector mechanically engages the 
parking pawl with the externally toothed ring gear on the 
output shaft, effectively immobilising the vehicle. No fluid 
is directed to the front clutch or 2-3 shift valve for the rear 
clutch, therefore the gear set is disconnected from the 
converter and no engine power is transmitted to the rear 
wheels. Because of the arrangement of the manual 
control valve ports for other selector positions, line 
pressure (6) is directed to the rear servo (13). 


Reverse 


Line pressure (6) is directed to the rear servo (13) via the 
1-2 shift valve and also (7) to the rear clutch (15) via the 
2-3 shift valve. No pressure is directed to the governor. 


Neutral 


Both clutches and servos are exhausted because circuits 
(3) and (5) are open to a port nearest to the manual valve 
collar. Therefore, the gear train is disconnected from the 
converter and no engine power is transmitted to the 
wheels. 


Drive 


Line pressure (5) is directed to the front clutch, governor 
and 1-2 shift valve. Line pressure is directed also to the 
2-3 shift valve (3). 
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Line pressure (5) is directed to the front clutch, governor 
and 1-2 shift valves so that second gear is available. 


No line pressure is directed to the 2-3 shift valve, 
therefore upshifts to third gear cannot occur. When in 
first gear, line pressure (6) is directed to a differential 
area of the 1-2 shift valve (to lock in position) and then to 
the rear servo (13). 

Whe 

Line pressure (5) is directed to the front clutch, governor 


and 1-2 shift valve. No line pressure is directed to the 2-3 
shift valve, therefore upshifts to third gear cannot occur. 
1-2 and 2-1 shifts occur as in ‘D’. 


HYDRAULIC CIRCUITS 


The following series of hydraulic circuits indicate the 
distribution of line pressure, converter pressure, throttle 
governor and lubrication pressure in each ratio and 
selector position. 


TABLE OF HYDRAULIC LINES 


1 Line pressure 


2 Governor pressure Governor 


Directed line pressure 


Throttle pressure 


oOo 
> 


Throttle pressure controlled 
by modulator valve 


10 Shift valve plunger pressure 


19 
21 Converter pressure 


Lubrication pressure 


i) 


24 


Directed line pressure Manual control valve 2-3 shift valve 


Manual control valve 


Directed line pressure Manual control valve 1-2 shift valve in ‘R’ & ‘P’ 
7 Directed line pressure Manual control valve 2-3 shift valve in ‘R’ 
Modulated throttle pressure Modulator valve Primary regulator valve (piston end) 


Throttle valve 


Modulator valve 


Shift valve plunger 2-3 shift valve 
1-2 shift valve 
10A Shift valve plunger pressure Shift valve plunger 1-2 shift valve in first ratio only 
11 Forced throttle pressure Downshift valve 1-2 shift valve 
2-3 shift valve 
13 1-2 shift valve Rear servo apply 


Bee 


Primary regulator valve Secondary regulator valve and converter 


Primary regulator valve 
Manual control valve 
Throttle valve 


Modulator valve according to road speed: 
1-2 shift valve 
2-3 shift valve 


Front clutch and governor feed in ‘1’, ‘2’ 
and ‘D’ 
1-2 shift valve 


Modulator valve 
Primary regulator valve (spring end) 
2-3 shift valve and shift valve plug 


Throttle valve doubles throttle pressure 
before cut-back and increases line 
pressure under part-throttle acceleration 


Rear clutch and front servo release 


Front servo apply 
Front servo release through servo orifice 
or valve 
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Fig. M-26 


OPERATION IN ‘N’ — ENGINE IDLING 


Fig. M-27 


OPERATION IN ‘P’ — ENGINE IDLING 


A CONVERTER J TO OIL COOLER S PUMP A CONVERTER J TO OIL COOLER S PUMP 
B FRONT BAND K PRIMARY REGULATOR VALVE T | DOWNSHIFT VALVE B FRONT BAND K PRIMARY REGULATOR VALVE T ~DOWNSHIFT VALVE 
C REAR BAND L_ SECONDARY REGULATOR VALVE U THROTTLE VALVE C REAR BAND L | SECONDARY REGULATOR VALVE U THROTTLE VALVE 
D FRONT CLUTCH M 2-3 SHIFT VALVE V_ MODULATOR VALVE D FRONT CLUTCH M 2-3 SHIFT VALVE V MODULATOR VALVE 
E REAR CLUTCH N 1-2 SHIFT VALVE W STRAINER E REAR CLUTCH N 1-2 SHIFT VALVE W STRAINER 
F FRONT SERVO O SERVO ORIFICE CONTROL VALVE Y 3-2 RESTRICTOR BY-PASS F FRONT SERVO O SERVO ORIFICE CONTROL VALVE Y 3-2 RESTRICTOR BY-PASS 
G REAR SERVO P MANUAL VALVE G REAR SERVO P MANUAL VALVE 
H LUBRICATION VALVE R GOVERNOR H LUBRICATION VALVE R GOVERNOR 
‘N’ — Neutral The secondary regulator valve regulates pressure to the ‘P’ — Park system is identical to ‘N’ except that the manual valve 


With the engine running, the primary regulator valve 
regulates line pressure (1) which is directed to the 
manual valve and throttle valve. It also permits fluid to 
reach the secondary regulator valve. 


converter and lubrication feed to the input end of the 
gear train (21). Identical pressure (23) is directed to the 
output end of the gear train. The valve returns excess 
flow (24) to the oil reservoir. 


directs line pressure (6) to the rear servo (13). 


Engages the parking pawl with teeth formed on the 


output shaft ring gear. 


With the engine running, the operation of the hydraulic 


This arrangement is based on the design of the manual 
valve without the rear servo or band performing any 
function in this selector position. 
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OPERATION IN ‘D’ — LOW RATIO 


(FULL THROTTLE) 


CONVERTER LUBRICATION VALVE GOVERNOR 
FRONT BAND TO OIL COOLER PUMP 
REAR BAND PRIMARY REGULATOR VALVE DOWNSHIFT VALVE 


FRONT CLUTCH 
REAR CLUTCH 
FRONT SERVO 
REAR SERVO 


WOO tS ieee ee 


SECONDARY REGULATOR VALVE 
2-3 SHIFT VALVE 
1-2 SHIFT VALVE 
SERVO ORIFICE CONTROL VALVE 
MANUAL VALVE 


<s<cHoHD 


THROTTLE VALVE 
MODULATOR VALVE 
STRAINER 

3-2 RESTRICTOR BY-PASS 


mes )3=©=6 GOVERNOR PRESSURE 
Fig. M-29 
OPERATION IN ‘D’ — INTERMEDIATE RATIO 
(KICKDOWN CONDITION) 
A CONVERTER H LUBRICATION VALVE R GOVERNOR 
B FRONT BAND J TO OIL COOLER Ss PUMP 
Cc REAR BAND K PRIMARY REGULATOR VALVE a DOWNSHIFT VALVE 
D FRONT CLUTCH Lie SECONDARY REGULATOR VALVE U THROTTLE VALVE 
E REAR CLUTCH M 2-3 SHIFT VALVE Vv MODULATOR VALVE 
F FRONT SERVO N 1-2 SHIFT VALVE WwW STRAINER 
G REAR SERVO oO SERVO ORIFICE CONTROL VALVE yi 3-2 RESTRICTOR BY-PASS 
P MANUAL VALVE 


‘D’ — Drive (Intermediate Ratio) 


‘D’ — Drive (Low Ratio) 


Pressure control is as in ‘R’ but, with the throttle valve in 
the full-throttle position as illustrated, throttle pressure 
(9) regulated by the modulator valve plunger (8) acts on 
the primary regulator valve opposing throttle pressure (9) 
thus modulating line pressure in the interests of shift 
quality. 


The manual valve directs line pressure (5) to the front 
clutch, governor feed and 1-2 shift valve for the 
subsequent 1-2 shift. Line pressure (3) also reaches the 
2-3 shift valve for the subsequent 2-3 shift. 


The front clutch thus applied in conjunction with the 
one-way clutch permits the car to move off from rest in 
first gear. 


Pressure control is as in ‘D’ (low ratio) with modulated 
throttle pressure (8) acting on the primary regulator 
valve. 


Shift control is provided by the 1-2 shift valve moving 
against spring pressure under the influence of governor 
pressure (2). This permits line pressure (5) to reach the 
apply side of the front servo (19). The front band thus 


applied in conjunction with the front clutch provides 
second gear. 


With the downshift valve in the forced throttle position as 
illustrated, forced throttle pressure (11) acts on the 1-2 
and 2-3 shift valves in addition to throttle pressure (10), 
thus further delaying upshifts or providing a 2-1 
downshift at speeds when there is little governor 
pressure (2). 
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OPERATION IN ‘D’ — HIGH RATIO 
(CLOSED THROTTLE) 


Fig. M-31 
A CONVERTER H LUBRICATION VALVE R GOVERNOR : 
OPERATION IN ‘2’ — INTERMEDIATE 
B FRONT BAND J TO OIL COOLER S PUMP RATIO SHOWN 
C REAR BAND K PRIMARY REGULATOR VALVE T | DOWNSHIFT VALVE (MEDIUM THROTTLE) 
D FRONT CLUTCH L | SECONDARY REGULATOR VALVE U THROTTLE VALVE 
E REAR CLUTCH M 2-3 SHIFT VALVE V MODULATOR VALVE asvERRUM 
LUBRICATION VALVE 
F FRONT SERVO N 1-2 SHIFT VALVE W_ STRAINER ceRyeree 
FRONT BAND TO OIL COOLER PUMP 

G REAR SERVO O SERVO ORIFICE CONTROL VALVE Y 3-2 RESTRICTOR BY-PASS 

P REAR BAND PRIMARY REGULATOR VALVE DOWNSHIFT VALVE 


MANUAL VALVE 


FRONT CLUTCH SECONDARY REGULATOR VALVE THROTTLE VALVE 


REAR CLUTCH 
FRONT SERVO 


2-3 SHIFT VALVE MODULATOR VALVE 


1-2 SHIFT VALVE 
SERVO ORIFICE CONTROL VALVE 


‘D’ — Drive (High Ratio) 


Pressure control is as in ‘D’ (intermediate ratio), except 
that in the throttle valve position shown (minimum 
throttle) no throttle pressure or modulated throttle 


control valve closes, forcing front servo release pressure 
through a regulating orifice which affects the relationship 
between rear clutch apply and front servo release in 
accordance with road speed. 


STRAINER 


as) Gy Ae ety 


REAR SERVO 3-2 RESTRICTOR BY-PASS 


Gy SS tc es 
E12 |e © ite -Smaec alain Ine 7s ie? = 


MANUAL VALVE 


pressure acts on the two ends of the primary regulator 
valve. 


Shift control is provided by the 2-3 shift valve moving 
against spring pressure under the influence of governor 
pressure (2). This permits line pressure (3) to reach the 
rear clutch, direct (15) together with front servo release 
pressure directed through the servo orifice control valve. 
When governor pressure (2) is apparent, the servo-orifice 


Because the release side of the front servo has a larger 
area than the apply side, the front servo will disengage 
the band. The rear clutch now engaged in conjunction 
with the front clutch provides third gear. 


The absence of throttle pressure as mentioned above, 
will cause the 2-3 shift valve to move early under the 
influence of governor pressure, thus providing a low 
speed 2-3 shift. 


‘2’ — (Intermediate and Low Ratio available) 


In this selector position, the manual valve directs line 
pressure as in ‘D’ range with the exception that line (3) is 
no longer fed. 


Because of this, no pressure is available for the 
application of the rear clutch and front servo release as 


would be the case in ‘D’ when the 2-3 shift valve moves to 
the third gear position. The operation of the hydraulic 
circuit is identical to that occurring in ‘D’ with the 
exception that third ratio is not available. 


The circuit above shows operation in the intermediate 
ratio condition. 
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Fig. M-32 


OPERATION IN ‘1’ — LOW RATIO SHOWN 
(MEDIUM THROTTLE) 


A CONVERTER H LUBRICATION VALVE R GOVERNOR 
B FRONT BAND J TO OIL COOLER S PUMP 
C REAR BAND K PRIMARY REGULATOR VALVE T  DOWNSHIFT VALVE 
D FRONT CLUTCH L | SECONDARY REGULATOR VALVE U THROTTLE VALVE 
E REAR CLUTCH M 2-3 SHIFT VALVE V MODULATOR VALVE 
F FRONT SERVO N 1-2 SHIFT VALVE W STRAINER 
G REAR SERVO O SERVO ORIFICE CONTROL VALVE Y 3-2 RESTRICTOR BY-PASS 
P MANUAL VALVE 
“1’ — Lock-up 


Pressure control is as in ‘D’. The manual valve directs line 
pressure (5) to the front clutch and governor feed and 1-2 
shift valve. In the condition illustrated the 1-2 shift valve is 
subjected to insufficient governor pressure (2) to 
overcome spring pressure. The result is that the valve 
prevents line pressure (5) from reaching the apply side of 
the front servo, but pressure (6) is open to the rear servo 
(13). 


The manual valve opens to exhaust the rear clutch and 
front servo release circuit from the 2-3 shift valve. This 
causes a downshift from third gear whenever ‘1’ is 
selected at speed. In this condition governor pressure (2) 
will have moved the 1-2 shift valve over, the result being 
that line pressure (6) will be blocked from the rear servo 
(13) but open (5) to the apply side of the front servo (19) 
as in ‘D’ — intermediate ratio. 
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OPERATION IN ‘R’ — LIGHT THROTTLE 
OPENING 


FRONT CLUTCH 
REAR CLUTCH 
FRONT SERVO 
REAR SERVO 
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‘R’ — Reverse 


Pressure control of the pump is as in ‘P’ or ‘N’ but in 
accordance with accelerator pedal depression, throttle 
pressure (9) is directed to the spring end of the primary 
regulator valve thus increasing line pressure (1) in 
accordance with torque capacity requirements. 


SECONDARY REGULATOR VALVE 
2-3 SHIFT VALVE 
1-2 SHIFT VALVE 
SERVO ORIFICE CONTROL VALVE 
MANUAL VALVE 


CONVERTER LUBRICATION VALVE GOVERNOR 
FRONT BAND TO OIL COOLER PUMP 
REAR BAND PRIMARY REGULATOR VALVE DOWNSHIFT VALVE 


THROTTLE VALVE 
MOvDULATOR VALVE 
STRAINER 

3-2 RESTRICTOR BY-PASS 


Eee ee | 


The manual valve directs line pressure (6) through the 
1-2 shift valve to the rear servo (13) and line pressure (7) 
through the 2-3 shift valve to the rear clutch and front 
servo release (15). Due to absence of governor pressure, 
the shift valves and servo orifice control valve performs 
no function in this selector position. The fluid passages 
(13) and (15) from the manual valves are utilised in ‘R’ to 
simplify the hydraulic circuit. 
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TESTING AND DIAGNOSIS 
TEST SPECIFICATIONS 
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Shift Pattern ‘175’ 


Throttle Selector 
Position Position 
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the valves are as shown. High throttle pressure combined 
with reduced throttle pressure acting on the back of the 
1-2 shift plunger, together with spring pressure causes 
the valve to move against high governor pressure, cutting 
off the front servo supply (5) releasing the band, resulting 


With the downshift valve at three quarter throttle position 
in low ratio. 
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ROAD TEST PROCEDURE 


In order to isolate and determine faults it is essential to 
gain as much information as possible on the precise 
nature of any defective performance and to follow test 
procedure through to completion before any dismantling 
is attempted. This applies particularly to road testing, stall 
testing, pressure testing, etc. 


One hour spent in diagnosing the problem correctly may 
save doing the job twice at high cost or unnecessary 
replacement of parts or assemblies. 


Look for the easy things first — they are usually the cause 
of the trouble (e.g. oil level, external adjustments, etc.). 


Ensure engine and transmission are at normal running 
temperature before commencing tests. 


Stationary Tests 
il Check operation of starter motor which should 
occur only in ‘P’ and ‘N’. 
2 Check that reverse lights operate only in ‘R’. 


3 Select ‘N-D’, ‘N-2’, ‘N-1’, and ‘N-R’. Transmission 
engagement should be felt with each selection. 


4 Select ‘N’ and ensure that ‘creep’ does not occur 
either at idling or at faster engine speeds. 


KICKDOWN 


RESISTANCE 
POINT 


Fig. M-35 


ACCELERATOR POSITIONS 


Driving Tests 


NOTE: When checking shift speeds, the accuracy of the 
speedometer should be considered as a 
possible variable. 


CAUTION: Do not select ‘2’ or ‘1’ from ‘D’ at speeds 
higher than 85 km/h on the ‘175’ and 95 km/h 
on the ‘262’ to avoid overspeeding of the 
engine. 


NOTE: ‘Kickdown’ is obtained by depressing the 
accelerator fully down to position A (Fig. M-35). 
Slight resistance will be felt as the pedal passes 
through the normal three quarter throttle 
position B. 


1 Select ‘D’, use kickdown acceleration and check 
for a 1-2 shift and 2-3 shift in accordance with the 
table given on page M-33. If there is no drive in ‘D’ 
(1st ratio not operative) select ‘1’, accelerate to 30 
km/h and select ‘D’ to verify drive in 2nd and 3rd 
ratios. 


2 Between 74-89 km/h on ‘175’ and 80-97 km/h on 
the ‘262’ in 3rd ratio, kickdown and check 
downshift to 2nd ratio. 


3 Between 37-48 km/h on ‘175’ and 42-55 km/h on 
the ‘262’ in 3rd ratio, kickdown and check 
downshift to 1st ratio. 


4 Using minimum throttle check for a 1-2 shift and 
2-3 shift in accordance with the table given on 
page M-33. 


5 At 25 km/h in 3rd ratio, release accelerator and 
select ‘1’. Check for 3-2 engagement and a 
subsequent 2-1 downshift occurring at below 13 on 
‘175’ and between 18-34 on ‘262’. 


6 Leave ‘1’ selected, accelerate to approximately 35 
km/h, release accelerator and verify that upshift 
does not occur and engine braking is felt. 


if Select ‘D’, accelerate to 48 km/h, release 
accelerator to ensure 3rd ratio and select ‘1’ (this 
gives intermediate) kickdown between 18-13 km/h 
on the ‘175’ and 40-55 km/h on ‘262’ and check for 
2-1 downshift. 


8 Repeat (7) but select ‘2’. Check for immediate 3-2 
downshift. Check for 2-1 and 1-2 shifts in 
accordance with shift pattern table on page M-33. 


9 ‘262’ — only: with ‘D’ selected, attain a speed of 60 
km/h in 3rd ratio, negotiating a suitable gradient 
and check for 3-2 and 2-1 downshifts at three 
quarter throttle in accordance with the shift pattern 
table. 


10 At rest, select ‘R’, reverse using full throttle if 
possible, release throttle and confirm engine 
braking. 


11 Stop on steep gradient, select ‘P’, check that 
vehicle is held and selector trapped by gate. 
Repeat with vehicle facing other way. 


STALL TESTING 


The test provides a rapid check of torque converter 
operation where poor acceleration is apparent. It is also 
very useful where transmission slip is suspected. 


The stall speed is the maximum speed at which the 
engine can drive the torque converter while its driven 
member is held stationary. As the stall speed is 
dependent both on engine and torque converter 
characteristics, it will vary with the condition of the 
engine as well as with the condition of the transmission. It 
will be necessary, therefore, to determine the condition of 
the engine in order to correctly interpret a low stall 
speed. 
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To obtain the stall speed ensure the transmission oil level 
is correct, connect an electric tachometer to the engine 
and place it where it can easily be read from the driver’s 
seat. Allow the engine and the transmission to attain 
normal working temperature, apply the handbrake, chock 
the wheels and apply footbrake. Select ‘1’ or ‘R’ and fully 
depress the accelerator, note the reading on the 
tachometer. 


NOTE: To avoid overheating, the period of stall test must 
not exceed 10 seconds. 


STALL SPEED 
‘175’ and ‘262’ 


CONDITION 


Normal 


2000-2200 


1800-1900 Engine low on power 
1400 Stator one-way clutch not locking 
2300 Transmission slip 


TORQUE CONVERTER DIAGNOSIS 


A stall speed up to 400-500 rpm below normal indicates in 
general that the engine is not producing its normal power 
output or is not at operating temperature. Difficulty in 
starting on steep gradients combined with poor 
acceleration from rest indicates that the converter stator 
one-way clutch may not be locking. 


This condition permits the stator to rotate in an opposite 
direction to the driven member and torque multiplication 
cannot occur. Check the stall speed and if it is below 
1400 rpm the converter assembly should be renewed. 


Fig. M-36 


A TURBINE — HELD STATIONARY 
B STATOR 
C FREE WHEEL — ONE-WAY CLUTCH 


Below standard acceleration in high ratio above 48 km/h 
combined with a substantially reduced maximum speed, 
indicates that the stator one-way clutch has locked in the 
fixed condition. The stator will not rotate with the driving 
and driven members, therefore the fluid flywheel phase of 
the converter performance cannot occur. This condition 
will also be indicated by excessive overheating of the 
transmission although the stall speed will remain normal. 
The converter assembly should be replaced. 


A stall speed higher than normal indicates that the 
converter is not receiving its required fluid supply or that 
slip is occurring in the transmission. 


Torque converters are sealed by _ welding in 
manufacturing and are serviced by replacement only. No 
drain plug is provided as replenishment of fluid is not 
necessary since oil is supplied to the converter from the 
transmission. 


PRESSURE TESTING 


Using adaptor Part No. 18GA677B connect an 0-2000 
kPa (0-300 psi) pressure gauge to the line pressure 
take-off point at the bottom rear of the transmission case. 
Refer Fig. M-37. 


—= 
©) 6 Cylinders 


PRESSURE TESTING 


Ensure that the oil level in the transmission is correct and 
bring the engine and transmission to operating 
temperature. 


Assuming that the throttle cable is correctly adjusted, 
pressures as per the transmission line pressure chart, 
page M-33 should be indicated with the transmission at 
normal operation temperature 104°C (220°F). 


At 500 rpm above the normal idling speed, a minimum 
pressure increase of 68 kPa (10 psi) should be recorded. 


On road test, accelerating from the stall condition (i.e. full 
throttle, vehicle at rest in ‘D’ or ‘2’) the pressure gauge 
should read between 965-1240 kPa (140-180 psi) up to 
the point of ‘cutback’ which occurs just before the 1-2 
upshift. 
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At cutback, the pressure should drop to approximately 
half the original reading. 


If these figures are not obtained the adjustment of the 
throttle cable should be checked. 


Rear Clutch 


Apply pressure to 1 and listen for a ‘thump’ as clutch 
engages. 
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KEY TO ACTIONS 
1 Check fluid level. 


2 Check manual selector cable adjustment. 
3 Set engine idle speed to specification. 
4 


Check downshift throttle cable adjustment. If 
pressure cannot be corrected, dismantle and clean 
valve bodies. For low pressure also check strainer. 


Check front band adjustment. 
Check rear band adjustment. 
Check front servo seals and fit of pipes. 


Check rear servo seals and fit of pipes. 


Oe 00 SS =O): G7 


Examine the seals on the front clutch, support 
housing and forward sun gear shaft, check piston 
return spring. 


10 Check rear clutch feed pipe. 

11 Strip valve bodies and clean. 

11a Check seating of line 3 restrictor by-pass valve. 
12 Strip governor valve and clean. 

13 Examine output shaft rings and governor. 

14 Check front band for wear. 

15 Check rear band for wear. 

16 Adjust/examine parking pawl, linkage and gear. 
e- Renew one-way clutch. 

18 Examine pump gears and converter nose bush. 
19 Strip and examine gear train. 

20 Replace torque converter. 


21 Examine rear clutch and piston check valve sealing 
rings. 


22 Test inhibitor switch and circuit. 


23 Check one-way clutch (possibly fitted backwards 
or incorrect type). 


Adjusting 
Refer Sequence Fig. M-39 
1 Disconnect the selector rod at the manual lever. 


2 Move the manual lever back (towards rear of car) 
and move it forward two detents (clicks) to the 
neutral position. 


3 With the selector lever held in the ‘N’ position, the 
end of the selector rod should freely enter the hole 
in the manual lever. 


4 Adjust the length of the selector rod if necessary. 
Check the selector lever in all positions, ensuring 
that control valve detent is not over-ridden. 


THROTTLE CABLE ADJUSTMENT 
Refer Sequence Fig. M-40 


1 Connect pressure gauge 0-2000 kPa (0-300 psi) to 
transmission using adaptor 18GA677B. 


2 Connect tachometer. 
3 Select ‘D’ and apply brakes. 


4 At 550 rpm a pressure of 344-415 kPa (50-60 psi) 
should exist. 


5 Check to see that a minimum rise of 68.9 kPa (1C 
psi) is achieved with an increase of 500 rpm. 


6 If the increase in pressure is: 


(a) Low — increase the effective length of the 
outer cable by slackening locknut (7) (Fig 
M-40) and tightening locknut (8). 


(b) High — decrease the effective length of the 
outer cable. 


Fig. M-40 


ADJUSTING THROTTLE CABLE 


BAND ADJUSTMENTS 


Band adjustments are not required as a periodic service 
operation. 


Front Band 
1 Select park and apply the handbrake. 
2 __ Drain the transmission fluid. 
(a) Remove drain plug (1) Fig. M-41. 
NOTE: The converter circuit will still contain fluid. 
(b) Refit drain plug and tighten. 


3 Remove the strut (2) from the reservoir (3) and 
converter housing (4) in ‘262’ models. Remove the 
fluid reservoir bolts and washers (5) and detach the 
reservoir and gasket (6). 
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Fig. M-41 


TRANSMISSION DRAIN PLUG AND FLUID PAN 


DRAIN PLUG 4 CONVERTER HOUSING 
STRUT 5 BOLTS, WASHERS 
RESERVOIR 6 GASKET 


Fig. M-42 


ADJUSTING FRONT BAND 


Move the servo lever (1) Fig. M-42 outward and 
using gauge BWA34 fitted (2) between the adjuster 
and the servo body. 


Release the locknut (3). 


Tighten the adjusting screw (4) to 1.1 Nm (10 
lb.f.in.) using adaptor (5) BW548/2 and a suitable 
tension wrench W&B 320300. 


Tighten the locknut and remove gauge. 


Refit the fluid pan using a new gasket and tighten 
the bolts to 12-16 Nm (9-12 Ib.f. ft.) 


Refill the transmission with the specified fluid and 
check level as detailed in Section C. 


Rear Band 
Refer Fig. M-43 


Using adaptor BWA7196 and tension wrench W&B 
320300. 


1 Slacken the locknut (1). 


2 ‘Tighten adjusting screw (2) to 13 Nm (120 Ib.f.in.) 
and back off % of a turn. 


3. Tighten the locknut. 


Fig. M-43 


ADJUSTING REAR BAND 
1 LOCKNUT 3 ADAPTOR BWA7196 
2 ADJUSTING SCREW 4 TENSION WRENCH W&B 320300 


STARTER INHIBITOR AND REVERSE 
LIGHT SWITCH 


This switch is non serviceable and non adjustable. It is 
attached to the transmission case with two screws and is 
operated by flats on a shaft extending from the 
transmission case. 


Should the switch be suspect disconnect the appropriate 
circuit and join leads together isolating the switch. 


If the circuit operates replace the switch. Refer Fig. M-90. 


White wire with Red trace ignition circuit. 

Green wire feed to reverse terminal. 

Green wire with Brown trace. Switch to reverse 
lamp. 


NOTE: Ensure that the new switch is not turned 180° when 
fitted as the starter switch may operate when 
position other than ‘N’ and ‘P’ is selected and 
reversing lamps may be illuminated when not 
required. 
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RANGE SELECTOR AND CONSOLE ASSEMBLIES 


AUTOMATIC TRANSMISSION 


LAYOUT OF COMPONENTS 
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KEY TO Fig. M-44 


= 


SELECTOR HANDLE 


2 ROLL PIN 

3. INDICATOR PLATE 

4 PUSH ON FIX 

5 SELECTOR LEVER 

6 HALF BOX ASSEMBLY R.H. 

7 SHUTTER 

8 SHUTTER GUIDES 

9 SHUTTER BLANKING PLATE 
10 GATE 
11. INDICATOR ILLUMINATION BULB 

12 HALF BOX ASSEMBLY L.H. 

13. PIN — SELECTOR PIVOT TO LEVER 

14 PUSH ON FIX FOR PIN 
15 SELECTOR PIVOT 

16 SELECTOR PIVOT SPRING 

17. BOX SCREWS 

18 FELT WASHER 

19 DRIVE LEVER 

20 WASHER — DRIVE LEVER TO PIVOT 

21 SCREW FOR LEVER 

22 PIN — SELECTOR LEVER TO PUSH ROD 
23. WASH AND SPLIT PIN FOR PIN 

24 PUSH ROD — 1ST TYPE 

25 BUSHES — PUSH ROD AND DRIVE LEVER 
26 ROD — DRIVE LEVER TO TRANSMISSION LEVER 
27 NUTS AND WASHERS FOR RODS 

28 CLIP — ROD TO LEVER 

29 LINK — DRIVE LEVER TO PUSH ROD — 2ND TYPE 
30 


PUSH ROD — LINK TO TRANSMISSION MANUAL 
LEVER — 2ND TYPE : 


31. INDICATOR ILLUMINATION LAMP WIRE 
32 SELECTOR MOUNTING BOX 

33 CONSOLE — STANDARD 

34 DUST SEAL 

35 FULL CONSOLE ASSEMBLY 


DISMANTLING AND ASSEMBLING 


General 
Fully road test and diagnose faults before dismantling. 


Prior to removal of any component, clean the outside of 
the transmission casing. 


Components.that can be removed with the transmission 
in place include: 


Selector mechanism 

Starter inhibitor and reversing light switch 
Transmission throttle cable ; 
Valve body 

Front servo 

Rear servo 

Rear extension housing 


Speedometer drive 

Governor : 

Rear adaptor plate and sealing rings 
Rear mountings 


For assembly, high standards of cleanliness are required. 


_Clean all parts with kerosene or industrial solvent and use 


clean lint-free rags, preferably nylon. 
Lubricate all parts with Automatic Transmission Fluid. 


Use new gaskets. All screws, bolts and nuts must be 
tightened to the correct torque figures — Refer 
GENERAL DATA. 


OPERATIONS WITH TRANSMISSION 
UNIT IN PLACE 


SELECTOR CONTROL MECHANISM 

Refer Fig. M-44 
NOTE: Items 18 to 30 are fitted to RHS of selector on ‘262’. 
Removing 

1 Remove console forward cover plate, where fitted. 

2 Remove screws (4) securing console to floor. 

3 Remove console. 

4 Disconnect selector illumination lamp wire. 

5 


Remove the screws attaching the selector control 
tower to the floor. 


6 Raise the tower and disconnect the control rod 
from the operating arm by removing the clevis pin. 


Dismantling 
il Remove the selector lever handle. 


2 Remove the indicator plate. 


3 Remove shutter, shutter guides and_ shutter 
blanking plate. 


4 Remove the screw securing the control lever to the 
selector rod and remove the control lever. 


5 Remove the four screws and open the control box. 
6 Remove the selector rod and spring. 


Refitting 


1 Assembling and refitting is the reversal of the 
dismantling and removing procedure. 


TRANSMISSION THROTTLE CABLE 
Removing 
1 Remove carburetter air filter assembly. 


2 Disconnect the inner cable at the carburetter lever 
‘on ‘175’ and remove linkage lever on ‘262’. 


3 Disconnect the outer cable trunnion from the 
bracket. 


4 Raise the vehicle and drain the transmission fluid 
and replace the plug. 
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Fig. M-45 


5 Remove the transmission fluid reservoir. 
6 Disconnect the inner cable from the valve cam. 


7 The outer cable is screwed into the transmission 
case. Slacken the outer cable and remove the 
assembly from the case. 


Inspecting 


1 Ensure that the inner cable moves freely within the 
outer cable. If resistance is felt, clean and lubricate 
the inner cable and if the inner cable does not 
move freely replace the cable assembly. 


2 Check that the crimped cable stop at the 
carburetter end of the inner cable is correctly 
located and has not moved. 


2 Check the outer cable for kinks or sheathing 
damage and repair or replace the cable assembly 
as necessary. 


Refitting 


1 Refitting is a reversal of the removing procedure 
noting the following: 


(a) Adjust the cable as detailed under ‘Throttle 
Cable Adjustments’. 


VALVE BLOCK 


General 

The valve body in the ‘262’ models incorporates several 
differences making it non-interchangeable with that of 
the ‘175’ models. 

Removing 


1 Drain the transmission fluid. 


2 Remove strut between the bell housing and the 
fluid reservoir. 


3 Remove the bolts with spring washers and detach 
the fluid reservoir from the casing. 


4 Release the throttle inner cable from the downshift 
cam. Fig. M-45. 


5 Remove the magriet attached to one of the bolt 
heads. 


KEY TO Fig. M-45 
THROTTLE CABLE — REMOVE 


1 HAIR PIN CLIP — ‘262’ 

HEAT SHIELD — ‘175’, LINKAGE BRACKET — ‘262’ 
CABLE END TO THROTTLE CAM LINK 

CABLE LOCKNUTS 

FLUID RESERVOIR AND STRUT — ‘262’ 

CABLE TO CAM 


Nn Oo oO F&F WO ND 


OUTER CABLE SCREWED CONNECTIONS 
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Fig. M-46 
VALVE BODY RETAINING BOLTS AND FLUID PIPES 


6 Pull out the fluid connector pipes. Sequence Fig. 
M-46. 


‘5A’ Rear Servo 

‘5B’ Rear Clutch 

‘5C’ Front Servo Release and recover 3/16” steel 
ball valve ‘262’ models 

‘5D’ Front Servo Apply 


7 Remove the three bolts with spring washers. 


8 Remove the valve block assembly. 


Fig. M-47 


FLUID PIPES FRONT PUMP TO VALVE BODY 


A PUMP INLET ‘O’ RING ON TUBE 
B CONVERTER TO OIL COOLER 

Cc CONVERTER INLET 
D PUMP OUTLET 


Refitting 


1 Refitting is a reversal of the removing procedure 
noting the following: 


(a) Ensure that fluid pipes (Fig. M-47) are in 
position. 


(b) Ensure that all fluid pipes are pushed fully into 
place and ball valve is fitted to front servo in 
‘262’ models. 


‘(c) Use a new gasket and tighten the oil reservoir 
bolts to 12.2-16.3 Nm (9-12 Ib.f.ft.). 


(d) Refill the transmission with fluid. 


VALVE BLOCK OVERHAUL 


Dismantling 


1 


Remove the pump fluid strainer. Sequence Fig. 
M-48 inset oil tube plate Fig. M-48. 


Remove the two long screws. 


Remove the six short screws and remove the fluid 
tube plate. 


Fig. M-48 


FLUID PIPE PLATE AND UPPER VALVE 
BODY SCREWS 


UPPER VALVE BoDY ASSEMBLY, SEQUENCE FIG. M-48 


4 
5 


Remove the cam assembly. 


Remove the two short screws from the upper side 
of the valve body assembly. 


Remove the long screw and the five short screws 
securing the main valve body to upper valve body. 
Fig. M-49. 


Remove the upper valve body from the separator 
plate and valve body. 
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Fig. M-49 


SCREWS MAIN VALVE BODY TO UPPER 
VALVE BODY 


8 Remove the front end cover. Sequence Fig. M-50. 


9 Remove the rear end cover. 
10 Withdraw the 2-3 shift valve. 
1 Withdraw the 2-3 shift valve spring. 
12 Remove the 2-3 shift valve plunger. 
13 Remove the 1-2 shift valve. 
14 Remove the 1-2 shift valve spring. 


15 Remove the 1-2 shift valve plunger. 


Fig. M-50 


UPPER VALVE BODY 1-2 AND 2-3 SHIFT VALVES 


16 Governor line plate. Sequence Fig. M-51. Remove 
the two long screws. 


17 Remove the two short screws securing the plate, 
separating plate and valves. Sequence Figs. 
M-51-52. 


18 Carefully remove the separating plate from the 
lower valve body and remove the line (3) restrictor 
by-pass valve (steel ball) and spring. 


Fig. M-51 


GOVERNOR LINE PLATE 


Fig. M-52 


SEPARATING PLATE AND LINE (5) RESTRICTOR 
BY-PASS VALVE 


NOTE: Ensure that the ball and spring is placed in the 


correct location on assembly and check for — 


leakage. Refer Fig. M-56. 
LOWER VALVE BoDY ASSEMBLY, SEQUENCE FIGS. M-53-54-55 
19 Remove the manual control valve. 
20 Remove the downshift valve. 
21 Remove the downshift valve spring. 
22 Remove the throttle valve. 
23 Remove the throttle valve spring. 
24 Remove the throttle valve spring retainer. 
25 Remove the lower valve body plate screws. 
NOTE: Plate is under spring pressure. 
26 Remove the primary regulator spring. 
27 Remove the primary regulator valve sleeve. 
28 Remove the primary regulator valve. 


29 Remove the secondary regulator valve spring. 
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30 Remove the secondary regulator valve. 


31 Remove modulator valve dowel pin by tapping the 
top face of the valve body gently with a soft screw 
driver handle. 


32 Remove the modulator valve assembly end plug. 
33 Remove the modulator valve. 

34 Remove the modulator valve plug. 

35 Remove the modulator valve spring. 

36 Remove the orifice control valve keeper. 

37 Remove the orifice control valve spring. 


38 Remove the orifice control valve. 


Fig. M-53 


THROTTLE AND MANUAL CONTROL VALVE 
ASSEMBLIES 


Fig. M-54 


PRIMARY AND SECONDARY REGULATOR VALVE 
ASSEMBLIES 


Inspecting 


1 Clean all parts in cleaning solvent, dry with 
compressed air. 


2 Check all fluid passages for obstructions. 


3 Inspect valves, bores, mating surfaces for burrs 
and scores. 
Assembling 


1 Assembling is the reverse of the dismantling 
procedure noting the following: 


Fig. M-55 


MODULATOR AND SERVO ORIFICE CONTROL VALVE 
ASSEMBLIES 


(a) Test line (3) restricted by-pass valve for 
leakage as follows: 


(i) Refer Fig. M-56 — Locate the ball and 
spring in the lower valve body. 

(ii) Fit and align the separating plate 
ensuring the ball is central in the hole. 

(iii) Fit the fluid pipe collector plate and the 
governor line plate with the screws 
finger tight. 

(iv) Inject a quantity of clean transmission 
fluid into line (3) at point ‘1’. Fluid 
should eject from orifice ‘2’ with no 
leakage from ball seat ‘A’. 

Should leakage occur, reset by moving 
the separator plate until leak is rectified. 

(v) Fit the upper valve body and torque all 
screws to figures quoted in GENERAL 
DATA. 


(b) Lubricate all components with clean 
transmission fluid. 


(c) Ensure that all valves move freely in their 
bores. 


(d) Tighten all screws evenly — refer Torque 
Figures in GENERAL DATA. 


FRONT SERVO 
The front servo fitted to ‘175’ and ‘262’ models are not 
interchangeable. They vary in diameter and spring force 
as follows: 


Model Diameter Spring Force Colour Code 


‘175’ 47.49 mm (1.87 in) 178N (40 Ib.f.) _ Silver 
@ 38 mm (1.5 in) 


‘262? 60.45mm (2.38 in) 222 N (50 Ib.f.) Yellow 
@ 38 mm (1.5 in) 
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Fig. M-56 


TESTING LINE 3 RESTRICTOR BY-PASS VALVE 


1 LINES 2 LINE 3 RESTRICTOR 


Removing 
Refer Figs. M-57-58 


1 
2 


Drain the transmission fluid. 


Remove the oil reservoir and joint washer. 


Fig. M-57 


FLUID DRAINING AND PAN REMOVAL 


DRAIN PLUG 4 CONVERTER HOUSING 
STRUT ‘262’ 5 BOLTS AND WASHERS 
FLUID PAN 6 GASKET 


3 VALVE BALL AND SEAT 4 BOLT HOLE 


3 Remove the front servo, apply and release oil pipes 
and recover the 4.76 mm (0.187 in) ball valve on 
202; 


4 Remove the two bolts with spring washers and take 
out the front servo. 


5 Extract the brake band strut. Inset Fig. M-58. 
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Fig. M-58 
SERVO RETAINING BOLTS AND FLUID PIPES 


3 APPLY AND RELEASE PIPES 5 STRUT 
4 RETAINING BOLTS 
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Fig. M-59 
FRONT SERVO COMPONENTS 
1. CIRCLIP 3 PISTON AND SLEEVE 


2 PISTON, SLEEVE AND 4 LEVER PIVOT PIN 
SPRING 5 SEALING RINGS 


Dismantling 
Refer Fig. M-59 


1 Remove the snap ring (1). 

2 Remove the piston sleeve, piston and spring (2). 
3 Remove the piston from the sleeve (3). 

4 Press out the lever pivot pin from the body (4). 

5 Remove the lever. 


Inspecting 


1 Check the ‘O’ rings and oil sealing rings for signs 
of deterioration or damage; renew the rings as 
necessary (5). 


2 Examine the piston, sleeve and body for cracks, 
scratches and wear. 


Assembling 


1 Assembling is the reverse of the dismantling 
procedure noting the following: 


(a) Lubricate components before assembling. 
(b) Ensure that the piston and lever move freely. 
Refitting 


1 Locate the strut on the front brake band with 
petroleum jelly. 


2 _ Refit the servo and tighten the bolts to 11-13.5 Nm 
(8-10 Ib.f.ft.). 


3. Adjust the front brake band. 
4 Fit the ball valve to the release line ‘262’. 


5 Refit the oil pipes and the oil reservoir and tighten 
bolts to 12-16 Nm (9-12 Ib.f.ft.). 


6 Refill the transmission with fluid and check the 
level. 


Removing 
Refer Figs. M-60-61 


Fig. M-60 
REAR SERVO REMOVAL 
1 REAR SERVO AND REAR CLUTCH FLUID PIPES 
2 SERVO SECURING SCREW TO TRANSMISSION 
CASE 
3 SERVO SECURING AND CENTRE SUPPORT 
LOCATING SCREW 


4 BAND STRUT 


REAR SERVO 


Drain the transmission fluid. 


Remove the oil reservoir and joint washer. 
Remove the rear servo and rear clutch apply oil 
pipes. 


Remove the two bolts with spring washers and take 
out the rear servo. The front bolt is dowelled and 
also locates the centre support (3) inset. 


Extract the brake band strut (4) inset. 


2 
Fig. M-61 
REAR SERVO COMPONENTS 
1 LEVER RETURN SPRING 4 LEVER 
2 PISTON ASSEMBLY 5 RING SEAL 


3 LEVER PIVOT PIN 
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Dismantling 
1 Disengage and release the return spring. 
2 Withdraw the piston assembly. 


3 Press the lever pivot pin from the body and remove 
the lever. 
Inspecting 


1 Check the ring seal for signs of deterioration or 
damage; renew the ring seal if necessary. 


2 Check the piston and bore for cracks, scratches 
and wear. 


Assembling 


1 Assembling is the reverse of the dismantling 
procedure noting the following: 


(a) Lubricate components before assembling. 
(b) Ensure the piston and lever move freely. 


Refitting 


1 Locate the strut on the rear servo lever using 
petroleum jelly. 


2 Position the rear servo, locating the strut into the 
rear brake band and tighten the bolts to figures 
quoted in GENERAL DATA. 


3 Adjust the rear brake band. 


4 Refit the oil pipe and the oil reservoir and tighten | 


bolts to the figures quoted in GENERAL DATA. 


5 Refill the transmission with fluid and check the 
level. 


REAR EXTENSION HOUSING OIL SEAL 
175° 


Removing 


1 Jack up rear of vehicle and place on suitable 
stands. 


2 Remove the four locknuts and bolts retaining the 
forward propeller shaft to the output shaft flange. 
Fig. M-62. 


3 Move the propeller shaft to one side and secure it 
to a torsion bar. 


4 Select ‘Park’ and remove the output shaft flange, 
locknut and washer. 


5 Drift the flange and shaft away using a soft hide 
hammer. 


6 Extract the oil seal with service tool 18G389C. 


Refitting 


1 Dip the new oil seal in transmission fluid and fit it 
flush with the end of the extension housing, using 
a suitable wooden block and hammer. 


2 Reverse the procedures 1 to 5, noting the 
following: 


Fig. M-62 


FRONT PROPELLER SHAFT COUPLING ‘175’ 


1. COUPLING BOLTS AND LOCKNUTS 
2 OUTPUT SHAFT LOCKNUT 


(a) Tighten the output shaft locknut to figures 
quoted in GENERAL DATA. 


(b) Check transmission oil level. 
‘262’ 
Removing 


1 Jack up rear of vehicle and place on stands. 


2 Remove the four bolts retaining the propeller shaft 
to the differential pinion flange. 


3 Remove propeller shaft by sliding out of 
transmission extension housing. 


4 Remove the oil seal. 
Refitting 
1 Lubricate oil seal with transmission fluid. 
2 . Tap oil seal into place using service tool 18GA047. 
3 Reverse the procedure 1-3 for removing. 


4 Check the transmission oil level. 


Fig. M-63 


REAR EXTENSION HOUSING OIL SEAL 
REMOVER ‘175’ 
18G389C 
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18GA 047/3 


Fig. M-64 


FITTING REAR EXTENSION HOUSING OIL SEAL ‘262’ 


18GA047/1 — REPLACER 


REAR EXTENSION HOUSING 
175’ 


Removing 


1 Carry out operations 1 to 5 of Oil Seal removal. 


NOTE: Drain the transmission fluid if the operation is to 
be carried out with the vehicle level (i.e. pit, 
hoist, etc.). 


2 Disconnect the speedometer drive at the 
extension. 


3 Take the weight of the power unit by supporting it 
with a transmission jack. 


4 Remove the four bolts with spring and flat washers 
securing the rear crossmember to the chassis rails. 


5 Remove the four screws securing the extension 
housing to the transmission case and withdraw the 
extension complete with crossmember. 


NOTE: A small quantity of transmission fluid will be 
released. 
Refitting 


1 Refitting is a reversal of removing procedures 
noting the following: 


(a) Fit a new extension housing joint washer and 
tighten screws to figures quoted in GENERAL 
DATA. 


(b) Tighten output shaft locknut to figures quoted 
in GENERAL DATA. 


(c) Refill or top up the transmission fluid in 
accordance with previous instructions. 


REAR EXTENSION HOUSING 
*262’ 
Removing 
1 Disconnect the battery. 


2 Remove speedometer drive from the extension 
housing. 


18GA047/3 — HANDLE 


NOTE: Drain the transmission oil if the work is to be 
carried out with the vehicle level (i.e. pit, hoist, 
etc.). 


3 Carry out operations 1-3 for Rear Oil Seal removal. 


4 Remove the two bolts securing the rear extension 
mounting to the crossmember. 


5 Take the weight of the power unit by supporting 
the unit with a transmission jack. 


6 Remove the two bolts securing the crossmember 
to the sub frame. Remove crossmember. 


7 Remove the screws and spring washers securing 
the rear extension to the transmission case and 
withdraw the rear extension housing. 


NOTE: A small quantity of transmission oil will be 
released. 
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Fig. M-65 


SECTION THROUGH REAR EXTENSION HOUSING 
TS! 
Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 7 noting the following: 


(a) Fit a new extension housing joint washer and 
tighten the screws 41-75 Nm (30-55 Ib.f.ft.). 
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(b) Refill or top up transmission fluid and check 
the level. 


SPEEDOMETER DRIVE GEAR AND GOVERNOR 
Removing 
Refer Fig. M-66 


1 Remove the rear extension housing as previously 
described. 


2 Extract the spacer tube — ‘175’. 


Fig. M-66 


SPEEDOMETER DRIVE GEAR AND GOVERNOR 
REMOVAL ‘262’ 


1 SPEEDOMETER DRIVE GEAR 4 GOVERNOR 
2 DRIVE BALL 5 GOVERNOR DRIVE 
3 GOVERNOR CIRCLIP DOWEL 


3 Remove the speedometer drive gear circlip — 
202%. 


4 Remove the speedometer drive gear and its driving 
bolt. 


5 Remove the clip retaining the governor, using a 
suitable pair of flat bladed circlip pliers. 


6 Withdraw the governor assembly retrieving the 
driving dowel as it becomes free. 
Dismantling 
Refer Fig. M-67 


1 Remove the cover plate. 


2 Remove weight retaining circlip and remove the 
weight. 


3. Take out the two screws and separate the valve 
body from the counter weight. 


4 Remove the valve spindle, spring and valve. 


Inspecting 


1 Thoroughly clean the components and oilways, 
check the valve weight and body for scoring; polish 
or renew if necessary. 


Fig. M-67 


GOVERNOR COMPONENTS 


1 COVER PLATE 6 VALVE BODY 
2 COVER PLATE SCREWS 7 COUNTER WEIGHT 
3 CIRCLIP 8 VALVE AND SPINDLE 
4 WEIGHT 9 SPRING 
5 VALVE BODY RETAINING 10 VALVE 
SCREWS 11. DRIVE DOWEL 
Assembling 


1 Assembling is the reverse of the dismantling 
procedures 1 to 4 noting the following: 


(a) Tighten valve body counter weight screws and 
cover plate screws to figures quoted in 
GENERAL DATA. 


(b) Check that the valve and governor weight can 
move freely. 


Refitting 
1 Select ‘N’. 


2 Turn the output shaft until the detent is uppermost 
and locate the drive dowel. 


3 Slide the governor assembly into position, ensuring 
that the cover plate faces away from the 
transmission. 


4 Fit circlip — ‘262’. 
5 Reverse items 1, 2, 3 and 4 of removing procedure. 
REAR ENGINE MOUNTS 
Removing 
Refer Fig. M-68 
1 Disconnect the battery. 
2 Apply the handbrake. 


3 Raise the vehicle to a convenient working height. 
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Fig. M-68 


REAR MOUNTINGS AND CROSSMEMBER ASSEMBLY 


1 BOLTS AND WASHERS (4) OUTER MOUNTING 
BRACKETS TO CHASSIS RAILS 


2 BOLTS AND WASHERS’ UPPER MOUNTING 
BRACKET TO EXTENSION HOUSING 


3 UPPER MOUNTING BRACKET 


4 Support and take the weight of the power unit with 
a suitable transmission jack. 


5 Remove the four bolts and washers securing the 
crossmember outer brackets to the body rails. 


6 Remove the two bolts and washers securing the 
upper mounting bracket to the transmission 
extension housing and remove the crossmember 
assembly complete. 

The assembly can now be dismantled on the 
bench, noting the relative positions on the 
components for reassembly. 


Refitting 
1 Refitting is the reversal of the removing procedure. 


OPERATIONS WITH TRANSMISSION 
UNIT REMOVED 


TRANSMISSION 
Removing 


1 Disconnect the battery. 


2 Remove filler tube mounting bolt and remove the 
dipstick and tube. 


3 Disconnect the throttle cable at the heat shield and 
carburetter linkage. 


4 Raise the vehicle to a suitable working height. 
5 Drain the transmission fluid. 


6 Disconnect inhibitor switch at plug connection on 
transmission. 


7 Remove speedo cable and pinion. 
8 Disconnect selector mechanism at transmission. 


9 Disconnect cooling pipes at transmission. 


4 RUBBER MOUNTS 
5 LOWER MOUNTING SUPPORT 


6 NUTS AND WASHERS (4) BRACKET AND 
SUPPORT TO MOUNTS 


10 Disconnect the propeller shaft at the transmission 
and secure it to a torsion bar — ‘175’. 


11 Remove four bolts securing propeller shaft to the 
differential pinion flange and withdraw propeller 
shaft — ‘262’. 


12 Remove the transmission lower strut — ‘262’. 


13 Support the weight of the power unit under the 
engine reservoir. 


CAUTION: To avoid damage to engine oil reservoir, place 
a block of wood between the sump and 
support. 


14 Remove the four bolts from the rear crossmember. 


15 Lower the power unit approximately 100 mm (4 
inches) — ‘175’. 


16 Lower transmission approximately 51 mm (2 
inches) — ‘262’. 


17 Remove the two struts attached to the top of the 
transmission case and converter housing. 


18 Support the transmission and remove the six bolts 
and washers securing the transmission to the 
converter housing. 


19 Remove the transmission by withdrawing rearward 
clear of the torque converter and housing. 


NOTE: Maintain the alignment of the transmission when 
removing to prevent damage to _ the 
components. Do not allow the stator support, 
the input shaft or the converter to take the 
weight of the transmission. 


CAUTION: A quantity of fluid will drain from the converter 
as the transmission is removed. 


NOTE: Should it be necessary to remove the converter — 
the transmission may be removed complete 
with converter housings as follows: 
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175° 
(a) Carry out operations 1 to 15 of removal. 
(b) Remove the starter motor. 


(c) Remove the bolts securing the exhaust pipe 
and the earth strap to the converter housing. 


(d) Support the transmission and remove the five 
remaining bolts securing the housing to the 
engine adaptor plate. 


(e) Ease the assembly from the locating dowels 
and carefully remove from vehicle. 


CAUTION: A quantity of fluid will drain from the converter 
when the assembly is removed. 


262’ 
(a) Carry out operations 1 to 16 of removal. 
(b) Support the transmission assembly. 


(c) Remove the bolts securing the assembly to the 
engine adaptor plate and carefully remove the 
assembly noting the preceding caution. 


Refitting 


1 Refitting is the reversal of the removing procedures 
noting the following: 


(a) Align the front pump drive slots with the drive 
tangs on the converter. 


(b) Exercise care when aligning and entering 
input shaft, stator support and pump drive 
tangs to prevent damage to the pump seal. 
Tighten securing screws to 11-17.5 Nm (8-13 
lb.f.ft.). 


(c) Refill the transmission with fluid to the correct 
specification and check level. 


TORQUE CONVERTER 


Removing 


1 Remove the transmission and converter housing as 
previously described. 


2 Remove the four bolts securing the torque 
converter to the drive plate. Access to the bolts is 
through the starter motor aperture on ‘175’ power 
units and through plastic plug covered aperture on 
the left hand side of the engine adaptor plate on 
‘262’ units. 


S Remove the converter. 
NOTE: The converter will still contain a quantity of fluid. 


4 Drain off fluid and place a suitable covering over 
the sleeve to protect the seal surface and prevent 
ingress of foreign matter into the assembly. 


Refitting 


1 Refitting is a reversal of the removing procedure 
noting the following: 


(a) Fit new self locking bolts. 


(b) Tighten the bolts diagonally to the specified 
torque. See under GENERAL DATA. 


Fig. M-69 
CONVERTER HOUSING SECURING BOLTS ‘175’ 


1 CONVERTER HOUSING 5 EARTH STRAP 
2 CONVERTER 6 EXHAUST PIPE BRACKET 
3 LOCATING DOWELS 7 PUMP DRIVE TANGS 


4 STARTER MOTOR BOLTS 8 CONVERTER MOUNTING BOLTS (4) 


BWA35 TRANSMISSION CRADLE 


DRIVE PLATE AND STARTER RING GEAR 


The converter drive plate and starter ring gear is serviced 
as an assembly. 


Removing 
i Remove the converter as previously described. 


2 Remove the six self locking bolts securing the drive 
plate to the crankshaft. 


3 Remove the drive plate and centre support plate. 
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EE, 


Inspecting 


1 Check the ring gear for tooth damage and 
evidence of looseness on the drive plate. 


2 Check the drive plate centre for evidence of 
cracking or movement in the area surrounding the 
mounting holes. 


Refitting 


1 Refitting is a reversal of the removing procedure 
noting the following: 


(a) Fit the drive plate with the concave face 
toward the rear of the vehicle on ‘262’. 


(b) Fit the drive plate with the ring gear teeth lead 
toward the rear of the vehicle on ‘175’. 


(c) Fit new self locking bolts, drive plate to 
crankshaft and tighten diagonally to the 
specified torque. See GENERAL DATA. 


INPUT SHAFT END FLOAT 


Prior to dismantling the main drive line components of 
the transmission, check and record the input shaft end 
float using service tool BWA33. Checking Refer Fig. 
M-71. 
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Fig. M-71 


MEASURING THE TRANSMISSION END FLOAT 


1 BWA33 GAUGING TOOL 
ADJUSTING SCREW 
LEVERING BETWEEN PUMP AND CLUTCH 


- wo ND 


END FLOAT CHECK POINT 


Checking 
1 Remove the gearbox. 


2 Clean the exterior casing with kerosene, invert the 
unit and place on stand BWAS5. Fig. M-70. 


3. Remove the oil reservoir and joint washer. 


4 Release the throttle inner cable from the downshift 
cam. 


5 Remove the magnet and pull out the oil tubes and 
recover the ball valve from the front servo release 
line — ‘262’. 
Remove the three bolts with spring washers and lift 
off the valve block. 


6 Clamp BWA33 to the converter support shaft. 


7 Gently lever the gear train forward and adjust the 
screw of the tool until it just contacts the end of the 
input shaft. 


8 Lever the clutch back using light pressure and 
measure the gap produced between the tool and 
the end of the shaft: it should be between 0.25-0.76 
mm (0.010-0.030 in). If the gap is excessive fit new 
thrust washer (4). Fig. M-71. 


If the gap is zero after a repair operation check the 
transmission for displaced or incorrectly fitted thrust 
washers and bearings. 


FRONT PUMP 

Removing 
Refer Figs. M-72, 73 

1 Remove the transmission. 
Clean and place on stand. 
Remove oil reservoir. 
Remove the valve block. 
Remove the pump and converter oil pipes. 


Take out the six bolts with the spring washers. 


“I 20). ov - Ry ©: N 


Remove the front pump with its joint washer and 
input shaft thrust washer at the same time holding 
the forward clutch assembly back toward the rear 
of the transmission. 


NOTE: A quantity of fluid will be released from the 
transmission case when the front pump is 
removed. 


PUMP FLUID PIPES 


A PUMP INLET ‘O’ RINGON TUBE C CONVERTER INLET 
CONVERTER TO OIL COOLER D PUMP OUTLET 
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Fig. M-73 


REMOVING FRONT PUMP 


1. FRONT PUMP ASSEMBLY 


2 RETAINING BOLTS 

3 GASKET 

4 THRUST WASHER 1.54-1.60 mm (0.061-0.063 in) 
Dismantling 


Refer Fig. M-74 


1 
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Unscrew the five bolts securing the pump body to 
the stator support. 


Take out the locating screw. 


Separate the stator support from the pump body 
assembly. 


Fig. M-74 


FRONT PUMP COMPONENTS 


BOLTS (5) STATOR TO PUMP 6 SEALING RING (RUBBER) 


LOCATING SCREW 7 PUMP/CONVERTER SEAL 

STATOR SUPPORT 8 DRIVE GEAR BUSH 

PUMP BODY ASSEMBLY 9 DRIVE SLOTS 

PUMP GEARS 10 DRIVE GEAR BEARING 
JOURNALS 


4 Mark the outside faces of the gears to facilitate 
correct assembly ‘A’. 


5 Remove the gears. 
6 Remove the sealing ring. 


Ue Extract the seal. 


Inspecting 


1 Check the pump body and gear teeth for scores 
and excessive wear; remove light scores with very 
fine abrasive cloth. 


2 Check drive gear bush journals for excessive wear 
or damage. 


Assembling 


1 Renew the seal. 
Renew the sealing ring. 
Fit gears to the pump body. 


Lightly lubricate the gears and the sealing ring. 


2 

3 

4 

5 Refit the stator support. 
6 Fit and tighten the locating screw. 
7 _ Fit bolts with spring washers. 

8 


Tighten the locating screw to figures quoted in 
GENERAL DATA. 


9 Tighten bolts to figures quoted in GENERAL DATA. 


Refitting 


1 Refitting is the reversal of the removing procedures 
noting the following: 


(a) Retain the thrust washer on the pump 
assembly using petroleum jelly and ensure the 
forward clutch assembly is correctly 
positioned with its thrust washers located on 
the rear clutch hub. 


(b) Using a new joint gasket, tighten the bolts to 
figures quoted in GENERAL DATA. 


(c) Check the transmission end float. 


(d) Refill the transmission with fluid and check the 
level. 


FRONT CLUTCH 
Removing 
Refer Figs. M-75, 76 
1 Remove the transmission. 


2 Remove the front pump and input shaft thrust 
washer. 


3 Withdraw the input shaft and front clutch 
assembly. 


4 Remove the bronze and steel thrust washers. 
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Fig. M-75 
FRONT CLUTCH ASSEMBLY REMOVAL 


1. FRONT CLUTCH ASSEMBLY 
2 BRONZE THRUST WASHER 
3 STEEL THRUST WASHER 


Dismantling 
i Remove the front clutch. 


Lever out the snap ring. 
Withdraw the input shaft assembly. 


2 
3 
4 Remove the clutch hub thrust washer. 
5 _ Withdraw the clutch hub. 

6 


Remove the inner (fibre) and outer friction plates; 
retain the plates in their correct order. 


“N 


Remove the clutch distance piece. 


8 Lever out the circlip retaining the dished piston 
spring. 
9 Remove the dished piston spring. 


10 Withdraw the piston, apply air pressure to feed 
orifice on the internal bore whilst the second is 
blanked off. 


11 Remove the bearing ring from the piston if worn. 
12 Remove the sealing ring. 
13 Remove the ‘O’ ring from the clutch housing boss. 


Inspecting 


1 Renew.the rubber oil seals. Check that the piston 
one-way valve will operate. 


NOTE: If the‘rear clutch is not being overhauled, check 
the sealing rings on the forward sun gear shaft 
for wear and renew if necessary. 


2 Check the friction plates for wear and burning. 
Renew as a set. 


3 Check the steel plates for distortion; if the 
distortion exceeds 0.12 mm (0.005 in) the plates 
must be renewed as a set. 


4 Check primary sun gear shaft bush in the input 
shaft for wear. 
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Fig. M-76 


FRONT CLUTCH COMPONENTS 


= 


SNAP RING 

CLUTCH HUB THRUST WASHER 

INPUT SHAFT ASSEMBLY 

CLUTCH HUB 

FRICTION PLATE PACK 

CLUTCH DISTANCE PIECE 

PISTON SPRING CIRCLIP 

PISTON SPRING 

PISTON (WITH BALL ONE-WAY VALVE) 


<0) 700" S's) aac Che - SetCoy ND 


SPRING BEARING RING 


=e ae 
TS 


SEALING RING (PISTON) 
12. ‘O’ RING CLUTCH HUB 


Assembling 
1 Assembling is the reverse of the dismantling 
procedure noting the following: 
(a) Refit the piston into the drum using tool BW42. 


(b) Refit the inner and outer clutch plates in 
alternate sequence. 


Refitting 


1 Retain the steel and bronze thrust washers in 
position on the hub of the rear clutch using 
petroleum jelly. 


2 Refit the input shaft and front clutch assembly. 
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Fig. M-77 


FITTING THE FRONT CLUTCH PISTON 


1 BW42 PISTON FITTING SLEEVE 


3 Refit the front pump with thrust washer; use a new 
joint washer and tighten bolts to figures quoted in 
GENERAL DATA. 


4 Refit the transmission. 


bo) Refill the transmission with fluid and check the 
level. 


REAR CLUTCH 
Removing 
Refer Figs. M-78, 79, 80 
1 Remove the input shaft and front clutch assembly. 
2 Remove the bronze and steel thrust washers. 


3 Withdraw the rear clutch and forward sun gear 
assembly. 


4 Remove the front brake band as necessary. 


5 Remove the front clutch feed sealing rings on the 
sun gear shaft. 


6 Withdraw the forward sun gear from the rear 
clutch. The sun gear has a needle thrust washer 
fitted on either side. 


Dismantling 


1 Lever the snap ring from the front of the clutch 
drum. 


2 Withdraw the pressure plate. 


3 Remove the inner (fibre) and outer friction plates 
and retain the plates in their removal order for 
assembly. 


4 Compress the piston spring using tool BW37. 
5 Remove the spring retaining circlip. 


6 Withdraw the seat and spring. 


Fig. M-78 


REAR CLUTCH AND SUN GEAR REMOVAL 


ay 


REAR CLUTCH ASSEMBLY 

2 SUN GEAR (PRIMARY) 

3 FRONT CLUTCH FEED SEALING RINGS (2) 

4 SEALING RING FRONT CLUTCH GOVERNOR FEED 
(1) 

5 TORRINGTON THRUST BEARING 

6 BEARING THRUST PLATE 

7 REAR CLUTCH FEED SEALING RINGS 


Fig. M-79 


REMOVING THE CIRCLIP REAR CLUTCH SPRING 
RETAINER — USING BW37 AND CIRCLIP PLIERS 


7 Remove the piston by shocking the drum on a soft 
surface or apply air pressure to the hole between 
the two inner oil rings at the rear of the housing. 


8 Remove the piston seal. 
9 Remove the ‘O’ ring from the sun gear hub. 


Inspecting 


1 Renew rubber oil seals. Check that the piston 
one-way reed or ball valve will operate. 


2 Check the friction plates for wear; the plates are 
coned 0.25-0.50 mm (0.010-0.020 in). Renew as a 
set. 
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Fig. M-80 


REAR CLUTCH COMPONENTS 


SNAP RING 


ak 


PRESSURE PLATE 

CLUTCH PLATE PACK 

SPRING RETAINER AND CIRCLIP 

SPRING 

PISTON WITH ONE-WAY REED OR BALL VALVE 
PISTON SEALING RING 

‘O’ SEAL SUN GEAR HUB 


O%. 303" iS CO) Og BG. NS 


FRONT BAND DRUM 
SECONDARY SUN GEAR 


= 
oO 


REAR CLUTCH FEED SEALING RINGS 


=k 
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Check the ring seals and the drum bearings for 
wear or damage. 


Check spring retainer (Fig. M-81) for dimensional 
correctness. The surfaces should be flush within 
0.50 mm (0.020 in). If beyond these limits fit a new 
spring seat or grind off excess material. 


Forward sun gear shaft: Check the needle thrust 
washers.and ring seals for wear or damage. 


Check condition of front band. 


Fig. M-81 


SPRING RETAINER 


Fig. M-82 


FITTING THE REAR CLUTCH PISTON 
USING SLEEVE BW41A 


Assembling 
1 Assembling is the reverse of the dismantling 
procedure 1 to 9 noting the following: 


(a) Refit the piston into the drum using tool 
BW41A. 


(b) Refit the inner and outer clutch plates in 
alternate sequence and with the coning in the 
same direction. 


Refitting 


1 Refitting is the reversal of the removing procedure 
noting the following: 


(a) Use only petroleum jelly to retain Torrington 
thrust bearing in position. 


(b) Refer item 6, Fig. 78. Ensure the bearing thrust 
plate is rivetted as shown, thrust face toward 
the bearings so that the spigotted side will 
locate in the gear carrier. 


2 Adjust the front band. 


3 Refill the transmission with fluid and check the 
level. 


FRONT BAND 


Removing 
1 Refer Rear Clutch Items 1 to 4. 


Refitting 
1 Refer Rear Clutch. 
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CENTRE SUPPORT AND PLANET GEAR SET 2. Check the condition of the one-way clutch. 
Removing 3 Check condition of rear band. 
Refer Figs. M-83, 84, 85 Assembling 
1 Remove the rear clutch and primary sun gear 1 Locate the outer race in the planet gear carrier with 


assembly. 


2 Remove the rear servo and strut. 


2 
3 Take out the two centre support bolts with lock 
washers. 
3 
4 
5 


Fig. M-83 


REMOVING PLANET GEAR SET 


1 CENTRE SUPPORT BOLTS AND LOCK WASHERS 


2 TORRINGTON THRUST WASHER AND THRUST 
PLATE 


3 CENTRE SUPPORT AND PLANET GEAR 
ASSEMBLY 


4 Withdraw the centre support and planet gear 
assembly with its needle thrust washer from the 
casing. 


5 Separate the centre support from the planet gear 
carrier; turn the support to relax the one-way 
clutch. 


6 Withdraw the one-way clutch. 
7 ~~ Lever out the circlip. 


8 Remove the one-way clutch outer race. 


Inspecting 


1 Check the gears for worn or damaged teeth; check 
the fit of the gear carrier pins. 


j 


SEPARATING THE CENTRE SUPPORT 


the circlip and install the one-way clutch with its 
flange facing outwards. 


Assemble the centre support and the planet gear 
carrier. 


Retain the thrust washer and Torrnigton bearing 
plate to carrier as shown in Fig. M-85. 


Install the centre support and planet gear carrier 
assembly, ensuring that the oil feed holes are 
uppermost (with transmission inverted) and the 
locating holes are aligned with those in the casing. 


Fit and tighten the two locating bolts with washers 
to figures quoted in GENERAL DATA. The washers 
act as a seal and must be fitted with their flat faces 
against the casing. 


Fig. M-85 


REMOVING THE ONE-WAY CLUTCH 


1. CIRCLIP 

OUTER RACE (ONE-WAY CLUTCH) 
PLANET CARRIER ASSEMBLY 

THRUST WASHER (CORRECT POSITION) 
TORRINGTON BEARING 
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INNER RACE (ONE-WAY CLUTCH) 


Refitting 


Refitting is the reversal of the removing procedure 
noting the following: 


(a) Tighten rear servo dowel bolt to figures quoted 
in GENERAL DATA. 


(b) Adjust rear band. 


(c) Refill the transmission with the fluid and check 
the level. 
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REAR BAND 


Removing 
Refer Fig. M-86 


1 


Carry out operations 1 to 4 for centre support and 
planet gear set. 


Squeeze the ends of the band together and remove 
it from the casing. 


REMOVING REAR BAND 


1 REAR BAND 2 OUTPUT SHAFT RING GEAR 


Refitting 


1 


Refitting is the reversal of the removing procedure 
noting the following: 


(a) Adjust the rear band. 


(b) Refill the transmission with fluid and check the 
level. 


OUTPUT SHAFT AND RING GEAR 


Removing 
Refer Fig. M-88 


1 


Carry out all removing operations up to and 
including the rear band. 


2 Remove the rear extension, speedometer drive and 
governor if not previously removed. 

3 Remove the six adaptor rlate screws and washers 
and remove the plate. 

4 Remove the three output shaft sealing rings. 

5 Withdraw the output shaft and ring gear assembly 
taking care not to damage the surface of the rear 
support bearing in the casing. 

6 Remove the output shaft thrust washer. 

7 Remove the snap ring. 

8 Withdraw the output shaft from the ring gear. 

Inspecting 


1 


Check the ring gear to output shaft teeth and 
circlip for evidence of movement. 


Fig. M-87 


REMOVING OUTPUT SHAFT COMPONENTS 


1 DISTANCE TUBE ‘175’ — GEAR AND DRIVE BALL 
2  CIRCLIP — GOVERNOR AND DRIVE DOWEL 


2 Check sealing ring grooves for wear. 
3 Check planet gear carrier bush in the output shaft 
for wear. 
4 Check the adaptor plate for wear in the sealing ring 
groove. 
Refitting 


1 


Refitting is the reversal of the removing procedure 
noting the following: 


(a) Ensure the output shaft thrust washer is 
correctly located on the transmission case. 
Fig. M-83 inset. 


(b) Tighten the adaptor plate bolts to figures 
quoted in GENERAL DATA. 


(c) Ensure governor is fitted with its cover plate 
facing away from the transmission case. 


(d) Refill the transmission with fluid and check the 
level. 


MANUAL CONTROL VALVE SHAFT AND LEVER 


Removing 
Refer Fig. M-89 


1 


Remove the oil reservoir and valve’ block 
assemblies. 


Remove the selector shaft operating lever 
(external). 


Remove the parking brake link retaining clip from 
the parking pawl end of the link. Detach the 
inhibitor switch operating link and the parking 
brake link. 


Slide the manual valve detent away from its pin 
towards the spring. 


Remove the pin.- 


Slide the detent lever back and at the same time 
capture the detent ball and spring. 
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REMOVING THE INHIBITOR SWITCH 
1 INHIBITOR SWITCH 3 SELECTOR SHAFT 
2 SWITCH SHAFT CIRCLIP 4 SHAFT OIL SEALS 


3 Remove the oil reservoir and valve block assembly. 


4 Remove the parking brake link retaining clip from 
the parking pawl end of the link. 


5 Detach the inhibitor switch link and park brake link. 


Fig. M-88 f a ; 
6 Slide the detent lever away from its pin against the 


REMOVING THE OUTPUT SHAFT AND spring and remove the pin. 


RING GEAR ASSEMBLY t Remove the inhibitor switch operating shaft and 


1 OUTPUT SHAFT 5 OUTPUT SHAFT THRUST WASHER lever assembly complete with link. 
2 RING GEAR 6 ADAPTOR PLATE 
3 SNAP RING 7 ADAPTOR PLATE RETAINING SCREWS (6) 
4 OUTPUT SHAFT SEALING RINGS (3) FORWARD 
CLUTCH AND GOVERNOR FEED 
Uh Remove the circlip and washer from the opposite 


4 end of the shaft. 
ibe : 


Withdraw the shaft. 


a 9 Remove the detent lever, link and spring. 


SS Refitting 


é 1 Refitting is the reversal of the removing procedure 
noting the following: 


(a) Replace the shaft oil seal and welsh plug as 
necessary. 


(6) Ensure the manual valve lever is correctly 
positioned in the manual valve when the valve 
block is replaced. 


(c) Ensure the throttle cable is connected to the 


Fig. M-89 
downshift cam. 


MANUAL CONTROL LINKAGE 
5 INHIBITOR SWITCH SHAFT AND LEVER 


REMOVING INHIBITOR SWITCH MECHANISM 


1 CIRCLIP DETENT BALL AND SPRING 


6 3 

Removing 
2 PARK BRAKE LINK 7 WASHER A 

Refer Figs. M-90-91 1 CIRCLIP 5 DETENT LEVER PIN 
3 INHIBITOR SWITCH LINK 8  CIRCLIP 2 INHIBITOR SWITCH LINK 6 SPRING 

1 Remove the inhibitor switch. 

4 PIN DETENT LEVER 9 SHAFT 3 PARK BRAKE LINK 7  DETENT BALL AND SPRING 
5 DETENTLEVER 10 SHAFT SPRING 2 Remove the inhibitor switch shaft circlip. 4. DETENT LEVER 
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Refitting 


Refitting is the reversal of the removing procedure 
noting the following: 


(a) Check that the engine will start only in ‘N’ and 
‘P’ and the reversing lights only will operate 
when ‘R’ is selected. 


Fig. M-92 
INHIBITOR SWITCH ASSEMBLY — ‘175’ 


1 HARNESS PLUG — NON REVERSIBLE 


2 STARTER/IGNITION SWITCH LEADS — WHITE 
WITH RED TRACE 


3 LEAD TO FUSE BOX — GREEN 


4 LEAD TO REVERSE LAMPS — GREEN WITH 
BROWN TRACE 


Fig. M-93 


INHIBITOR SWITCH ASSEMBLY — ‘262’ 


1 STARTER/IGNITION SWITCH LEADS — WHITE 
WITH RED TRACE 


2 LEAD TO FUSE BOX — GREEN 


3 LEAD TO REVERSE LAMPS — GREEN WITH 
BROWN TRACE 
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PARKING BRAKE 


Removing 
Refer Figs. M-94-95 


{ 
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Remove the oil reservoir and valve body assembly. 
Remove the extension housing. 

Ease out the anchor pin. 

Tap out the roll pin and remove the toggle pin. 

Lift out the parking pawl assembly. 


Remove the spring clips retaining the link rod and 
torsion lever assembly. 


Release the toggle lever spring and withdraw the 
torsion lever assembly. 


Fig. M-94 


PARKING BRAKE REMOVAL 


1 ANCHOR PIN 
2 ROLL PIN 
3 TOGGLE PIN 
4 ‘O' RING SEAL 
5 PARKING PAWL 
6 CLIPS, LINK ROD AND TORSION LEVER 
7 TOGGLE LEVER SPRING 
8 TORSION LEVER PIN 
Refitting 

1 Reverse 1 to 7 of removing procedure, renew worn 
parts. 

2 __ Ensure that the toggle pin and toggle lift lever are 


aligned. The torsion lever pin is a press fit in the 
case and should protrude 3.2 mm (1.125 in) 
approximately. 


Fig. M-95 


PARKING PAWL AND TORSION LEVER 


1 TOGGLE LIFT LEVER 8 ANCHOR PIN 

2 SPRING 9 TOGGLE SPRING 
3 TORSION LEVER 10 TOGGLE LEVER 
4 TOGGLE PIN 11. TOGGLE PIN 

5 TOGGLE LINK PIN 12 ‘O’ RING SEAL 

6 TOGGLE LINK 13. ROLLPIN 

7 PARKING BRAKE PAWL 


SPEEDOMETER DRIVE PINION 


175° 


Removing 


4 


Remove the screw and spring washer retaining the 
locking flange. 


2 Pull the speedometer cable from the drive pinion. 
3 Remove the speedometer pinion assembly. 
4 Remove the pinion from the housing. 
5 Remove the ‘O’ ring seal and pinion seal from the 
housing. 
Refitting 
1 Reverse procedure in 1 to 5, using a new ‘O’ ring 
seal and pinion seal if necessary. 
‘262’ 
Removing 
l Remove the bolt, spring washer and retaining 
plate. 
2 Extract speedometer cable and drive pinion from 
transmission housing. ; 
3 Remove circlip retaining drive pinion to cable and 
remove pinion. 
Refitting 
1 Refitting is a reversal of the removing procedure. 
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PROPELLER SHAFT — 150 AND 175 OHC 


DESCRIPTION 


The propeller shaft is a two-piece tubular unit 
incorporating three Hooke’s type universal joints with a 
grease nipple fitted to the front joint. A bonded 
rubber-to-metal mounting carries the intermediate 
bearing and this assembly has low axial and radial 
deflection. To keep the loads on the central mounting 
to the minimum, the sliding section of the shaft is 
adjacent to the rear axle (Fig. N-1). 


LUBRICATION 


Universal joints fitted with a grease nipple, require one 
or two strokes of a hand grease gun at the prescribed 
maintenance periods. (Fig. N-2.) 


CAUTION: Never use a power grease gun to lubricate 
the universal joints as excess grease will 
damage the seals, which in turn will lead to 
destruction of the joints through the rapid 
loss of lubricant. 


PROPELLER SHAFT ASSEMBLY 
(150 and 175 OHC Models) 


1 PROPELLER SHAFT — FRONT (MANUAL 
TRANSMISSION) 


2 PROPELLER SHAFT - REAR (BOTH 
TRANSMISSIONS) 


CENTRE BEARING MOUNTING 
RETAINING BOLT 
‘C’ WASHER 


o a fF Ww 


TAB WASHER 


On the manual transmission models rubber sleeves are 
incorporated in the front section of the propeller shaft 
to obtain torsional flexibility, whereas on the automatic 
models the front section is a solid construction unit. 


UNIVERSAL JOINT — FRONT 


1 FLANGE YOKE 3 BEARING 5 LUBRICATOR 
2 DRIVE SHAFT 4  CIRCLIP 


7 SEAL 
8 SEAL RETAINER 
9 SCREW CAP 
10 SLIDING YOKE 
11. FRONT FLANGE (GEARBOX END) 
12 REAR FLANGE 
13 CENTRE UNIVERSAL JOINT 


REMOVING PROPELLER SHAFT 
Removing 


1 Raise the car and support on stands placed under 
rear axle. 


2 Mark the transmission and propeller shaft flanges, 
the pinion shaft and propeller shaft flanges for 
correct replacement and alignment. 


NOTE: IT IS ESSENTIAL TO MARK BOTH EXTERNAL 
AND INTERNAL SPLINES FOR CORRECT 
REASSEMBLY. 


3 Support the front propeller shaft and remove the 
four gearbox end flange bolts and nuts. (Fig. N-3.) 


4 Support the rear propeller shaft and remove the 
four bolts and nuts at the pinion shaft flange. 


iS) Remove the two bolts retaining the centre bearing 
mounting to the body brackets. 


6 Remove the propeller shaft assembly. 


PROPELLER SHAFT N-3 


ps 


Fig. N-3 


PROPELLER SHAFT ALIGNMENT 


1 ALIGNING MARKS 2 SPLINE (EXTERNAL) 3 YOKE (INTERNAL SPLINE) 
Dismantling 7 Remove the grease nipple from the journal. 

1 Unlock the tab washer and remove the retaining 8 Hold the universal joint firmly with one hand and 
bolt'C’ washer and tab washer securing the rear support the underside of the yoke on the top of a 
propeller shaft yoke to the front propeller shaft. vice. Tap the radius of the yoke lightly with a 
(Fig. N-4.) copper mallet until the bearing emerges from the 

ke. 

2 Remove the rear propeller shaft. rs 

9 Turn the joint over and grip the bearing in the vice. 
Reassembling Tap the underside of the yoke until the bearing is 

1 Reverse dismantling procedures 1 and 2. extracted. 

Refitting 10 Repeat the operations 8 and 9 on the opposite 
bearing. 

1 Reverse removing procedures 1 to 6 taking care to 9 
correctly align the yokes on each propeller shaft 11 Support the two exposed bearing trunnions on top 
when re-mating the splines, otherwise propeller of the vice (place wood or soft metal packings 
shaft vibration may occur. The two yokes on the between the vice and bearing trunnions). Tap the 
rear shaft must be on the same plane, while the top lug of the yoke as detailed in 8 and 9 to extract 
yokes on the front shaft are fitted at 90° to each the two remaining bearings. 
wii 12 Withdraw the journal spider from the drive shaft 
(a) Tighten the centre bearing mounting bolts to yoke. 

BA ASP ai alee 13. Repeat this procedure to dismantle the remaining 


(b) Tighten the front and rear flange retaining nuts 
to 38.00 Nm (28 Ib.f.ft.). 


OVERHAULING UNIVERSAL JOINTS 


The front propeller shaft is fitted with bearings at its 
forward end, retained by circlips and the following 
procedure should be adopted for replacing worn 
bearings: 


Dismantling 


1 Remove the propeller shafts as_ previously 
described. 


2 Unlock the tab washer. 


3 Remove the retaining bolt ‘C’ washer and tab 
washer. 


4 Separate the front and rear propeller shafts. 
5 Clean the universal joint assembly. 


6 Remove the bearing retaining circlips with a pair of 
thin-nosed or circlip pliers. If the retaining circlip 
cannot be removed easily, tap the end of the 
bearing to relieve pressure on the circlip. 


1 
2 
3 


STAKE MARKS 


joints. 


6 


Fig. N-4 


PROPELLER SHAFT DISMANTLING 


4 RETAINING BOLT 


REAR PROPELLER SHAFT 5 ‘C’ WASHER 
CENTRE BEARING MOUNTING 6 TAB WASHER 


N-4 PROPELLER SHAFT 


Inspecting 
1 Wash all parts thoroughly in a cleaning fluid. 


2 Check the bearings and spider journals for signs of 
wear or load markings. (Fig. N-5.) Fit a new journal 
repair kit if any components are defective. Check 
that the bearings are a light drive fit in the yoke 
trunnions and if any of the bearings are a loose fit, 
replace the complete end assembly. 


Fig. N-5 


UNIVERSAL JOINT COMPONENTS 


1 BEARINGS 4 NEEDLE BEARINGS 
2 JOURNAL 5  CIRCLIP 
3 SEAL 


Reassembling 


1 Ensure that each bearing has a complete set of 
needle rollers, smear the inside walls of the bearing 
and needle rollers with grease and a 3 mm (% in) 
depth of a grease in the end of each bearing. 


2 Check that the yoke journal bearing apertures are 
clean, dry and free from indentations and burrs. 
Insert the spider into the yoke. 


3 Use a soft drift slightly smaller in diameter than 
the bearing and tap the bearing into position. 
Hold the spider into the bearing as it is drifted 
into position to retain the needle rollers in place. 


4 Repeat the previous operation on the opposite 
side of the yoke. 


5 Engage the other journal over the spider and 
repeat operations 3 and 4. 


6 Fit the circlips and ensure that they are firmly 
located in their grooves. If the joint appears to 
bind, tap the yoke journals lightly with a wooden 
mallet to relieve pressure of the bearings on the 
ends of the journals. 


7 — Replace the grease nipple if fitted. 


8 Reassemble the two shafts and replace in the 
vehicle. 


Both or either fore and aft ends of the rear propeller 
shaft may be fitted with bearings retained by circlips. 
The procedure for replacement is as described above. 


Should the rear propeller shaft be fitted with staked 
bearings, it is not satisfactory to overhaul this type of 
shaft, unless specialised equipment is readily available. 
It is recommended that the rear shaft be completely 
replaced if bearing wear is excessive. 


CENTRE BEARING 


Removing 


1 Remove propeller shafts complete with centre 
bearing. 


2 Remove rear propeller shaft from the front shaft 
and centre bearing. 


NOTE: It is essential to mark both internal and external 
splines for correct assembly. 


3 Mount the front propeller shaft on a press and 
press out the centre bearing, noting the direction 
of the bearing mounting in relation to the propeller 
shaft. 


4 The bearing may now be pressed from its 
mounting. (Fig. N-6.) 


Fig. N-6 


CENTRE BEARING COMPONENTS 


1. CENTRE BEARING MOUNTING 4 REAR SHAFT YOKE 

2 CENTRE BEARING SUPPORTS 5 SECURING BOLTS AND 
3 FRONT SHAFT WASHERS 

Refitting 


1 Reverse the procedures 1 to 4 using a light smear 
of brake fluid on the rubber seat for ease of fitting 
the bearing to its mounting. 


NOTE: The centre bearing is sealed and pre-packed with 
lubricant during manufacture and does not 
require any further service. 
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PROPELLER SHAFT 262 — SIX 


DESCRIPTION 


The propeller shaft is a conventional open type tubular 
unit incorporating a Hooke’s type universal joint at each 
end. 


A splined yoke at the front slides on the transmission 
mainshaft to compensate for the varying length produced 
by the up and down movement of the rear axle. (Fig. N-7.) 


The rear end of the propeller shaft is coupled to the 
hypoid pinion flange through a universal joint and 
secured by two ‘U’ bolts. 


(a) Lightly lubricate the splined yoke with chassis 
grease. 


(b) Tighten the retaining bolts to 16-19 Nm (12-14 


lb.f.ft.). 
OVERHAULING 
Removing 
1 Remove propeller shaft from vehicle as previously 
described. 


2. Mark both sliding yoke and shaft so that they may 
be assembled in their original position to enable 
the balance to be retained. (Fig. N-7.) 


PROPELLER SHAFT ASSEMBLY 
(262-Six Models) 


1 SLIDING YOKE 4 REAR YOKE 6 LOCK PLATE 
2 UNIVERSAL JOINT BEARING ASSEMBLY 5 BOLT AND SPRING WASHER 7 ALIGNING MARKS 
3 PROPELLER SHAFT 

LUBRICATION Dismantling 


The universal joints fitted to 6 cylinder vehicles are 
pre-packed and do not require periodic maintenance. 
REMOVING PROPELLER SHAFT 
Removing 
1 Remove the nuts and ‘U’ bolts retaining the rear 
universal joint to the rear axle pinion yoke. 


2 Use a piece of wire or adhesive tape to retain the 
bearings on the cross journals. 


3 Lower the rear of the shaft and slide rearwards to 
clear the splines from the transmission mainshaft. 
It may be necessary to plug the rear of the 
extension housing to prevent loss of lubricant. 


Refitting 
1 Refitting is the reversal of the removing procedure 
noting the following points: 


1 Remove bearing retaining circlips. (Fig. N-8.) 


2 Position the slip yoke end of propeller shaft on a 
vice so that the shaft yoke rests on top of the vice 
jaws. 


Fig. N-8 


REMOVING AND REPLACING CIRCLIPS 


N-6 PROPELLER SHAFT 


3. Using a piece of tubing of sufficient inside diameter 
to clear the bearing and a hammer, drive 
downwards on the yoke. (Fig. N-9.) This will cause 
the cross to force the bearing partially out of the 
yoke. 


Fig. N-9 


PARTIAL BEARING REMOVAL 


4 Clamp the partially exposed bearing in a soft jawed 
vice (Fig. N-10) and drive the yoke upwards until 
the bearing is removed. 


5 Remove the opposite bearing in the same manner 
and remove the slip yoke from the cross. 


6 Clamp the shaft yoke in a vice. 


CAUTION: Do not clamp the propeller shaft tube in the 
vice. 


7 Using a hammer and a brass drift, drive the cross 
downwards until the bearing is partially forced out 
of the yoke. 


8 Clamp the partially exposed bearing in a soft jawed 
vice, and drive the yoke upwards until the bearing 
is removed. 


9 The opposite side bearing is removed in the same 
manner. Remove the cross. 


Inspecting 


| Clean the parts in a suitable solvent and dry with 
compressed air. 


2 Examine the bearing surfaces of the cross. All 
bearing surfaces should be smooth, free of pits 
and indentations. 


3 Examine the needle rollers in the bushes. Bearings 
should be smooth and roll freely inside the bushes. 
Bearings that have been running on a worn cross 
must be replaced. 


Fig. N-10 


BEARING REMOVING 


Assembling 


1 Force grease between the rollers in all four bushes 
and fill the reservoirs in the cross with grease. 


NOTE: New universal joint assemblies may be 
pre-packed with grease and no_ further 
lubrication will be necessary. 


2 ‘Place the cross in the yoke and fit the dust seals. 


3 Enter one bearing into the shaft yoke and using the 
vice, press the bearing into the yoke, at the same 
time, enter the journal of the cross into the bearing. 
(Fig. N-11.) The bearing is pressed into the yoke 
sufficiently to fit the circlip. 


4 Insert the bearing on the opposite side of the yoke. 
Press the bearing into the yoke in the same manner 
as the previous one and fit the circlip. The circlip 
must be fitted with the gap towards the yoke. (Fig. 
N-8.) 


CAUTION: Ensure that the needle rollers are not 
dislodged during the assembly otherwise the 
bush may be damaged and it will not be 
possible to fit the circlip. 


5 To fit the sliding yoke, position the yoke over the 
cross and repeat procedures 2-3-4. 


PROPELLER SHAFT 


6 ‘The rear universal joint is fitted in the shaft yoke in 
the same manner as described in procedures 
2-3-4. 


7 Refit the propeller shaft in the vehicle. 


SHAFT VIBRATION 


Shaft vibration may occur from numerous causes, most 
of which appear under the following headings. 
1 Worn universal joints. 
2 Propeller shaft damaged. 
3 __ Loose pinion shaft flange nut/flange run-out. 
4 Rear joint bearings not seated in pinion flange. 
5 


Incorrect drive line angles. 


Fig. N-11 


BEARING REPLACING 
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0-2 REAR AXLE AND REAR SUSPENSION REAR AXLE AND REAR SUSPENSION 0-3 
BW.70 SERIES REAR AXLE KEY TO Fig. O-1 
1 REAR AXLE HOUSING 14 PINION BEARING CONE (OUTER) 27. DIFFERENTIAL PINION 
2 AXLE SHAFT 15 PINION BEARING CUP (OUTER) 28 THRUST WASHER (DISHED) 
3 WHEEL STUD 16 SPACER (PINION BEARING) 29 DIFFERENTIAL HOUSING (6 CYLINDER) 
4 AXLE RETAINER 17. SHIM (PINION HEIGHT) 30 DIFFERENTIAL CARRIER BEARING CONE 
5 AXLE BEARING 18 PINION BEARING CUP (INNER) 31. DIFFERENTIAL CARRIER BEARING CUP 
6 BEARING RETAINER 19 PINION BEARING CONE (INNER) 32 SHIM 
7 AND 7a RETAINER BOLT AND NUT 20 PINION 33. DIFFERENTIAL HOUSING BOLT 
8 BREATHER 21 CROWNWHEEL 34 BEARING CAP 
9 PINION FLANGE NUT 22 DIFFERENTIAL HOUSING 35 CAP BOLT 
10 WASHER 23. DIFFERENTIAL PIN 36 GASKET 
11. PINION FLANGE (4 CYLINDER) 24 LOCKING PIN 37 COVER 
12 PINION FLANGE (6 CYLINDER) 25 THRUST WASHER 38 COVER RETAINING BOLT 
13 PINION OIL SEAL 26 DIFFERENTIAL GEAR 39 OIL LEVEL PLUG AND GASKET 
REAR AXLE It is of utmost importance that only the specified grade 


Fig. O-1 


REAR AXLE COMPONENTS 


DESCRIPTION 


The rear axle assembly fitted to both the four and six 
cylinder engines are basically similar. The variations 
are covered in detail in this section and must be 
observed when removing, adjusting or overhauling the 
unit. 


The rear axle assembly is the hypoid gear semi-floating 
type of unitized construction. The differential pinions 
are housed in two-piece differential cases. 


The differential cases are supported by two taper roller 
bearings in the axle housing. Bearing pre-load 
adjustments are provided by varying shim thickness 
behind the bearing cups. The hypoid pinion is mounted 
on two opposed taper roller bearings located in the 
front of the axle housing. 


The axle shafts are mounted on sealed bearings and 
retained by a plate at the outer end of the axle 
housing. The bearings are a press fit on the axle shaft 
and secured by a pressed on ring type retainer. 


The rear axle bearings incorporate an oil seal, 
therefore a separate oil seal is not necessary. Axle 
shaft end play is pre-set and is not adjustable. Axle 
shafts are of unequal length and are not 
interchangeable with opposite side axles. 


An identification tag on the rear axle housing provides 
the gear ratio and part number. 


For other than obvious mechanical failures, careful 
diagnosis should be made to locate rear axle troubles, 
since noises from engine, transmission, wheel and 
tyres are often attributed to the rear axle. 


LUBRICATION 


The rear axle is filled or topped up through the 
combined filler and level plug in the differential housing 
cover. 


of hypoid oil be used. 


Inspect the oil level at the recommended mileage and 
top up as necessary to the level of the filler opening. 


CAUTION: When filling or topping up the rear axle with 
lubricant, do not overfill. Allow any excess 
lubricant to drain out to the BOTTOM of the 
filler opening. 


SERVICE DIAGNOSIS 


Ensure that the axle lubricant is correct and at the 
correct level. Drive at low speed until thoroughly 
familiar with vehicle noises, by which time the rear axle 
assembly should be at operating temperature. 
Accelerate gradually from the lowest practical speed in 
top gear to 80 km/h, noting any noises and the speeds 
at which they occur. Release the accelerator and 
without using the brakes allow the car to lose speed, 
again noting noise and speed. Next allow the car to 
coast to rest from 80 km/h with the engine switched 
off and the transmission in neutral. Any noises 
common to earlier tests may be eliminated as axle gear 
noise, as the axle is not under load under these 
conditions. Engine noise is gauged by gradually 
accelerating the engine with the vehicle at rest. Noise 
not eliminated at this stage is most probably axle gear 
noise and should be determined as being: 


1 Unacceptable — warrants further attention, or 
2 Acceptable — leave as is. 

SYMPTOMS AND POSSIBLE CAUSES 
1 REAR WHEEL NOISE 

(a) Worn brake drum. 

(b) Wheel hub bolts loose. 

(c) Brinelled or scored bearings. 


(d) Insufficient lubrication. 


REAR AXLE AND REAR SUSPENSION 


(e) Bent axle shaft or flange and wheel. 
(f) Dragging brakes. 
(g) Axle shaft retainer plate loose. 


(h) Tyre defective. 


REAR AXLE NOISE 
Rear axle noises fall into two categories: Bearing 
Noise and Gear Noise: 


(a) Bearing Noise — is usually low pitched and 
fairly constant throughout the entire speed 
range and is frequently caused by worn 
bearings, which can be the result of: 


(i) Contaminants in the lubricant. 

(ii) Incorrect pre-load setting. 

(iii) Bearings incorrectly mounted, e.g. dirt 
trapped behind abutment faces during 
assembly. 


(b) Gear Noise — is of a cyclic nature, being 
pronounced at various speeds on drive, float, 
coast and cruise conditions. If the pinion and 
crownwheel have been set up with too little 
backlash a continuous whine may _ be 
produced. 


Gear noise is most commonly caused by: 


(i) Incorrect mesh of gear teeth (i.e. 
incorrect pinion head positioning shim 
or backlash setting shims). 

(ii) Scored gear teeth — usually the result 
of incorrect lubricant type or level. 

(iii) | End play in bearings. 

(iv) Bruised or chipped teeth. 

(v) Excessive run-out of pinion head or 
crownwheel backface. 

(vi) Crownwheel creeping on differential 
housing resulting from crownwheel 
bolts loosening, noise from this source 
usually appears as a sharp metallic 
sound when shifting from reverse gear 
to first gear. 


REAR AXLE SHAFT BREAKAGE 
(a) Abnormal clutch operation. 


(b) Bent axle tubes. 


(c) Excessive vehicle loads. 


OVERHEATING OF REAR AXLE ASSEMBLY 
(a) Lubricant level incorrect. 

(b) Bearing pre-load too high. 

(c) High rate of wear in gears. 


(d) Incorrect lubricant type. 


LOSS OF LUBRICANT 
(a) Lubricant level too high. 


(b) Breather malfunction. 


(c) Damaged or worn oil seals. 
(d) Rear cover bolts loose. 


(e) Rear cover bolts too tight — causing cover 
flange to buckle. 


(f) Rear cover gasket damaged or incorrectly 
fitted. 


(g) Split cover or tubes. 


(h) Incorrect type of lubricant — can cause 
foaming. 
6 REAR AXLE ASSEMBLY BACKLASH EXCESSIVE 
(a) Worn axle shaft splines. 
(b) Loose wheel nuts. 
(c) Loose universal joint flange mountings. 
(d) Excessive backlash in either the differential 
or hypoid gears. 
(e) Bearings worn or incorrectly adjusted. 
PINION OIL SEAL 
Removing 
iI Raise the rear of vehicle and place stands under 
rear axle. 
2 __Loosen rear cover bolts to drain lubricant. 
3 Disconnect propeller shaft from pinion flange. 
4 Remove the pinion nut using tool 18GA046 to hold 
the flange. 
5 Remove pinion flange. 
6 Remove seal if defective, using tool 18GA389C. 


NOTE: Before installing a new oil seal examine the 


surface of the pinion flange on which the seal 
runs and remove any scores or burrs. Should 
this surface be irreparable or if the splines are 
excessively worn, a new pinion flange should 
be installed. 


Refitting 


1 


Ensure that the new seal is thoroughly lubricated. 


2 Install a new seal in the housing using a suitable 
piece of tube, drive flush to 0.254 mm (0.010 in) 
below surface of housing if the seal has no flange. 

3 Replace pinion flange and tighten nut to the 
specified torque. 

4 Connect propeller shaft, tighten cover bolts and 
refill assembly with the correct lubricant. 

5 Replace filler plug and gasket and tighten to 
specified torque. ¢ 

AXLE SHAFT 
Removing 


1 


Raise rear of vehicle and place support stands 
under rear axle. 


REAR AXLE AND REAR SUSPENSION O-5 


Remove rear wheels. 
Remove brake drums. 


Remove the axle retaining nuts from housing 
studs. The nuts are accessible through a hole in 
the axle flange. 


Carefully withdraw axle shaft using tool 18GA040 
and slide hammer to loosen bearing in housing. 


NOTE: Care must be taken to avoid spilling oil on 


brake assembly. 


Refitting 


1 


Carefully insert the axle shaft into the housing and 
engage the splines with the differential side gear 
splines. 


2 Remove any surplus’ lubricant to prevent 
contamination of the brake assembly and enter the 
sealed bearing into the housing. 

3 Install the bearing retaining plate over the securing 
bolts, push the axle and bearing into its seated 
position. 

4 Install the retaining nuts and tighten evenly to the 
specified torque. 

5 Replace brake drum and wheel. Lower vehicle to 
the ground. 

AXLE BEARING 
Description 


Should it become necessary to remove the bearing from 
the axle, it is essential that a new bearing and bearing 
retainer be fitted. 


Removing 


1 


Raise and support the rear of the vehicle on 
suitable stands. 


Remove wheel and brake drum. 


Remove the four nuts holding the bearing retainer, 
access to these nuts is through the axle shaft 
flange service hole. 


Withdraw the axle shaft and wheel bearing 
assembly with tool 18GA040. 


To remove inner bearing retainer and bearing from 
axle shaft (if required) drill into the bearing retainer 
ring perpendicular to the axle shaft, do not drill 
through into axle shaft, then if necessary, carefully 
split the retainer with a chisel at hole location. 
Press bearing from axle. 


Inspecting 


Examine the axle shaft bearing journal and splines for 
excessive wear or damage. If the axle shaft is in a 
satisfactory condition it may be re-used. 


CAUTION: Inner bearing retainers and bearings which 


have been removed from an axle must not be 
re-used. 


NOTE: Do not wash a new bearing prior to installation. 


The new bearing has been lubricated during 
manufacture and depends on this lubricant, as 
only a minute quantity of rear axle lubricant 
may enter the bearing during service. 


Refitting 


1 


3 


Place the outer bearing retainer plate on the axle 
shaft. 


Press the bearing on the axle shaft until it is hard 
against the bearing shoulder, ensuring that the oil 
seal in the bearing faces the splined end of the axle 
shaft. 


Press on the inner bearing retainer. 


CAUTION: Care must be taken to ensure that the bearing 


is not tilted and is pressed on square. Pressure 
must only be applied on the inner track of the 
bearing race. 


Insert the axle shaft through the brake backing 
plate and align the axle shaft splines with the 
differential side gear splines. 


Once the splines are aligned, the axle assembly 
may be tapped into the axle housing using a soft 
faced hammer. 


Secure the brake backing plate and outer bearing 
retainer plate, using new nuts and tightening to the 
specified torque. 


Replace the brake drum and wheel. 


Lower vehicle to the ground, tighten wheel nuts 
and replace hub cap. 


AXLE ASSEMBLY 


Removing 


1 


Place a mobile jack under centre of rear axle 
housing and raise vehicle until both rear wheels 
are well clear of the ground. 


Place stands under both sides of the body member 
just in front of the rear spring front shackle pin and 
lower vehicle onto the stands ensuring that both 
rear wheels are still clear of the ground and drain 
the lubricant. 


Remove both rear wheels. 


Remove the nuts, washers and shock absorbers 
from lower mounting plate. 


Disconnect flexible brake hose and plug openings 
to prevent loss of fluid. 


Disconnect handbrake cables from the brake 
operating levers. 


Remove bolts and/or nuts securing propeller shaft 
to pinion flange and lower rear of propeller shaft to 
the ground. Tape the bearings to prevent them from 
falling off their journals (6 cylinder only). 
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8 Disconnect the torque reaction rod/s fitted to 
both sides on 6 cylinder vehicles and right hand 
side only 4 cylinder vehicles. 


9 Remove the nuts from the four ‘U’ bolts. 


10 Replace the mobile jack, lower them from the axle 
and remove from under vehicle. 

Refitting 

1 Refitting is the reverse of the removing procedures 1 

to 10 noting the following points: 
(a) Bleed brakes. 
(b) Adjust handbrake. 
(c) Tighten all bolts and nuts to specified torque. 


(d) Do not refill the rear axle until the vehicle has 
been returned to its normal driving position. 


(e) Refill the rear axle with the specified lubricant. 
The correct level is the BOTTOM of the level 
plug hole. Allow any excess lubricant to drain 
off before fitting and tightening the plug. 


DIFFERENTIAL ASSEMBLY OVERHAUL 
Drain the lubricating oil, remove the rear axle assembly 
from the vehicle and remove both axle shafts. 
INSPECTION BEFORE DISMANTLING 
Before dismantling the unit, the following inspection 
procedures should be adopted. 


1 Remove the rear cover and visually inspect the 
moving parts for chipped or scuffed surfaces. 


2 Check the crownwheel bolts, the bearing bolts and 
the pinion flange nut for correct torque. 


3 Rotate the differential through several turns whilst 
holding a dial indicator gauge against the back 
face of the crownwheel to read the run-out. Fig. O-2. 


al 
al 
a 
4 


> 


= 
A 


Fig. 0-2 
MEASURING CROWNWHEEL RUN-OUT 


1. CROWNWHEEL 3 DIAL INDICATOR 
2 AXLE HOUSING 4 DIFFERENTIAL CARRIER 


Leaving the dial indicator set up as in Fig. O-2, push 
the crownwheel hard one way to measure the side 
play — no side play should be present. 


Fig. O-3 


CHECKING CROWNWHEEL BACKLASH 


IDEAL TOOTH 
PATTERN. 
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~ HIGH COAST. “, 


Fig. 0-4 


ACCEPTABLE TOOTH CONTACT PATTERNS 
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INCREASE SHIM BY .002 


REDUCE SHIM BY .002 


Fig. 0-5 


UNACCEPTABLE TOOTH CONTACT PATTERNS 


5 Using a dial indicator gauge, measure the crown- 
wheel backlash at three equi-spaced positions. 
Backlash is the average value of these readings. 
Fig. O-3. 


6 Check the hypoid pinion for end play, no end play 
should be present. 


us Clean crownwheel and pinion teeth with suitable 
solvent. 


8 Check tooth contact pattern, paint both sides of 
crownwheel teeth with gear marking compound. 
Rotate gear several times in both directions whilst 
applying a load to the pinion flange. Read contact 
patterns and compare with examples shown in Fig. 
O-4 and Fig. O-5. 


NOTE: See section on hypoid pinion and bearing shim 
selection for information on adjustments. 


Removing 


U Mark bearing caps for correct replacement, then 
remove caps. 


2 Attach the carrier spreader adaptors tool 18GA038. 
Fig. O-6. 


3 Attach the spreader and spread the carrier the 
minimum amount which will allow removal of the 
differential assembly. 


NOTE: Avoid over tensioning the spreader, 2 to 2% turns 
on the spreader bolt is usually sufficient to 
allow the assembly to be prised out of the 
carrier. 


4 Release the tension on the spreader and remove. 


1 


1 


Fig. 0-6 


O-7 


FITTING SPREADER ADAPTOR PLATES 


ADAPTOR PLATES — 18GA038 


Fig. O-7 


2 ATTACHING BOLTS 


CARRIER SPREADER AND DIAL INDICATOR 


SPREADER 


2 


DIAL INDICATOR 
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DISMANTLING DIFFERENTIAL ASSEMBLY 


CASE ASSEMBLY 


1 


Remove crownwheel bolts and tab washers. 
Mark crownwheel and housing for correct 
assembly. 


Using a soft-faced hammer, drive the crown- 
wheel from differential housing. 


Drive differential pinion shaft retaining pin 
through shaft with a punch. 


Drive differential pinion shaft from housing using 
a soft drift. 


Split differential case by driving against one side 
of gear face with a soft drift. 


Remove differential pinions, side gears and thrust 
washers from housing. 


If necessary, remove differential bearings. 


PINION AND PINION BEARINGS 


Remove pinion nut, washer and flange using tool 
18GA046. 


Remove the pinion by driving it out of the front 
pinion bearing cone and withdraw through the 
rear of the carrier. 


Remove the front pinion bearing cone and pinion 
seal by driving against the cone from the rear of 
the carrier, discard the pinion seal. 


Using a soft drift in the bearing cup knock out 
slots, drive cups from carrier. 


Remove rear bearing cone from pinion. 


INSPECTION AFTER DISMANTLING 


All components should be thoroughly cleaned and 
inspected for wear, cracks, scuffed teeth, burrs and 
worn splines. All worn or suspect items must be 
renewed. 


Assembling 


1 


Lubricate all gears and thrust washers with the 
recommended rear axle lubricant. 


Place the side gear thrust washers over the side 
gear journals. 


Position the side gear in the differential case large 
section. 


Position the differential pinions and thrust washers 
in the differential case large section. 


Drive the pinion cross-shaft through the case and 
pinion bores ensuring that the retaining pin hole 
lines up with the hole in the case. Care should be 
taken not to damage the differential pinion thrust 
washers. 


Drive the cross-shaft retaining pin through the 
shaft leaving 6.35 mm (0.25 in) protruding for 
locating the opposite case section. 
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11 
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15 


Assemble a side gear and thrust washer in the 
small case section. 


Holding the side gear in position through the case 
bore, push the two case sections together locating 
on the retaining pin. Rotate the side gear, if 
necessary, to ensure that the gear and pinion are 
correctly meshing. 


Place crownwheel in position on housing and 
tighten bolts to the specified torque, bend tab 
washers to securely retain bolts, where fitted. 


Press differential bearings on housing journals. 


DIFFERENTIAL CARRIER BEARING PRE-LOAD 


SPACER SELECTION 


Select two differential bearing spacers, which will 
allow positioning of the differential assembly in the 
carrier without having to stretch the carrier. Install 
differential assembly and spacers. 


Push the assembly hard to one side of the carrier, 
measure and note the gap between the spacer and 
the carrier at the opposite side. Fig. O-8. 


Fig. O-8 


MEASURING CARRIER BEARING SPACER 
TO AXLE HOUSING GAP 


AXLE HOUSING 3 BEARING SPACER 


CARRIER BEARINGS 4 EQUAL THICKNESS FEELER GAUGE 


Remove assembly, measure and note spacers. - 


Initial spacer thickness is determined as follows: 
Total spacer thickness selected in (11) + gap 
measured in (12) + 0.152 mm (0.006 in). 


Select two spacers, each half the thickness of the 
value determined in (14). 
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Fit carrier spreading tool on the carrier. 


Stretch carrier approximately 2 to 2% turns and 
place differential assembly and spacers in position, 
and remove spreader. 


Fit bearing caps and tighten bolts to specified 
torque, then loosen ¥% turn. 


NOTE: Bearing caps should be in their original positions 
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1 


according to the marks, as they are not 
interchangeable. 


Remove the spreader, rotate bearings several 
times to ensure bearings are seated correctly, then 
tighten cap bolts to specified torque. 


Wrap a cord round outside diameter of differential 
case flange and check pre-load by pulling on end 
of cord with a spring balance. Fig. O-9. 


Fig. O-9 


CARRIER BEARING PRE-LOAD CHECK 


CARRIER 2 SPRING BALANCE 


Should the pre-load not comply to specification, 
adjustments are made by decreasing the spacer 
thickness or reducing the pre-load and by 
increasing the spacer thickness to increase the 
pre-load. 


NOTE: A 0.05 mm (0.002 in) alteration to total spacer 
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thickness will usually bring the pre-load within 
specifications. 


When the correct pre-load is obtained, install 
spreader and spread housing, remove the 
differential assembly from the carrier and set it 
aside together with the selected spacers ready for 
final assembly and remove spreader. 
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HYPOID PINION AND BEARING SHIM SELECTION 


Select pinion head positioning shim: Press front 
and rear pinion bearing cups in the carrier. 


Slide the rear pinion bearing on to the dummy 
pinion tool 18GA065. 


Install dummy pinion and rear bearing in carrier. 


Assemble front bearing cone and spacer on to 
dummy pinion tool 18GA065.. 


Tighten nut on end of dummy pinion to 13.5-20.3 
Nm (10-15 Ib.f.ft.). DO NOT OVERTIGHTEN. This 
torque is correct for both 4 and 6 cylinder vehicles. 


Place arbor in carrier and lightly clamp with 
bearing caps. 


Select a shim which will just slide between the 
arbor and the dummy pinion head. Fig. O-10. 
Different basic shims are used for 4 and 6 cylinder 
units. 


Fig. 0-10 


PINION SPACER SELECTION 


1. DUMMY PINION 3 ARBOR 18GA036 
2 SPACER 4 BEARING CAPS 


This shim size is the correct one to use if the figure 
branded on the hypoid is ‘0’. Fig. O-11. Should the 
hypoid pinion have a figure other than ‘0’ refer to 
shim selection chart. 
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Fig. O-11 


CROWNWHEEL AND PINION MARKINGS 
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SHIM SELECTION CHART 
PINION BRANDING 


4 AND 6 CYLINDER UNITS 


Add 0.102 mm (0.004 in) 
Add 0.076 mm (0.003 in) 
Add 0.051 mm (0.002 in) 
Add 0.025 mm (0.001 in) 


To shim 
selected in 
paragraph 30 


Subtract 0.025 mm (0.001 in) 
Subtract 0.051 mm (0.002 in) 
Subtract 0.076 mm (0.003 in) 
Subtract 0.102 mm (0.004 in) 


To shim 
selected in 
paragraph 30 


31 Remove the dummy pinion and arbor from the 
Carrier. 


32 Place the pinion head positioning shim onto pinion 
with the chamfered side of the shim against pinion 
head. 


33 Press rear pinion cone onto the pinion. 
34 Press pinion in housing. 


35 Assemble the front pinion bearing cone and 
original pre-load shim onto. pinion’ whilst 
supporting pinion under head. 


NOTE: Chamfered side of shim to go against shoulder on 
pinion step. 


36 Assemble pinion flange, nut and washer onto 
pinion and tighten nut to specified torque whilst 
rotating pinion backwards and forwards to seat 
bearing correctly. 


NOTE: Concave side of washer to butt up against pinion 
flange. 


37 Check pinion bearing pre-load and select shims as 
follows. If reading falls outside specification, 
adjustment to pre-load shim thickness is required. 
A thinner shim will be required if the pre-load is 
insufficient and a thicker shim is required if the 
pre-load is excessive. As a general guide the 
following shim adjustment will bring the pre-load 
within the specified torque. 


Condition 


EXCESSIVE PRE-LOAD — Increase shim thickness 0.025 
mm (0.001 in) for every 1.6 Nm (15 Ib.f.in.) pre-load is 
above the upper limit of the specification. 


INSUFFICIENT PRE-LOAD BUT NO PINION END FLOAT 
— Decrease thickness by 0.025 mm (0.001 in). 


PINION END FLOAT — Decrease shim thickness by 
amount of pinion end float plus 0.025 mm (0.001 in) e.g. if 
there is 0.05 mm (0.002 in) end float, decrease shim 
thickness by 0.05 mm (0.002 in) + 0.025 mm (0.001 in) 
= 0.076 mm (0.003 in). 


HYPOID GEAR ADJUSTMENT 


38 Replace differential assembly using spacers 
selected earlier. 


39 Ensure that pinion nut and bearing cap bolts are 
tightened to the specified torque. 


40 Check backlash on crownwheel as described in 
section headed Inspection Before Dismantling. 


41 If backlash is excessive (see _ specifications) 
decrease size of right hand spacer and increase 
left hand (gear side) by same amount. If backlash is 
insufficient increase size of right hand spacer and 
decrease left hand spacer by the same amount. 


NOTE: Total spacer thickness should not change. 


42 Paint gear with marking compound and rotate gear 
in both directions whilst applying a load to the 
pinion flange. 


43 Observe contact marking and compare with 
contact pattern shown. Fig. O-4 ana Fig. O-5. 


44 Make necessary adjustment by altering pinion 
positioning shim and/or backlash. 


NOTE: If pinion positioning shim is changed, the pinion 
bearing pre-load shim must be changed in 
exactly the same way to maintain the correct 
pre-load. 


45 When gear backlash and tooth contact are correct, 
remove pinion flange and install pinion seal. 


NOTE: Ensure that new seal is thoroughly lubricated then 
coat outside diameter with sealer before 
installing in housing. 


46 Replace pinion flange and washer with concave 
face against flange, tighten nut to specified torque. 


47 Fit rear cover and new gasket to housing, tighten 
the bolts to the specified torque. 


IMPORTANT: Do not overtighten bolts as this can cause 
cover flange distortion resulting in oil leakage. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 13 noting the following: 
(a) Use new mounting rubbers if necessary. 


(b) Tighten the ‘U’ bolt nuts to 41-47 Nm (30-35 
Ib.f. ft). 


(c) Bleed the braking system. 


(d) Fill the axle with the specified lubricant to the 
correct level, which is the bottom of the filler 
plug hole with the vehicle at its correct driving 
attitude. 
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REAR SUSPENSION 


Fig. O-12 


LAYOUT OF COMPONENTS 
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REAR SPRING (3 LEAF) 

AXLE HOUSING 

SHACKLE BUSH ASSEMBLY (REAR) 

SHACKLE PLATES 

SHACKLE BUSH AND PIN COMPONENTS (UPPER) 
SPRING LOCATING PLATES 

‘U’ BOLT AND SHOCK ABSORBER MOUNTING PLATE 
SHOCK ABSORBER MOUNTING COMPONENTS 
(LOWER) 

SHACKLE BUSH ASSEMBLY (FRONT) 

SPRING LEAF INSULATING PAD 


REACTION ROD BUSH ASSEMBLY 
REACTION ROD/S (4 CYLINDER R.H. SIDE ONLY) 


SHOCK ABSORBER 

SHOCK ABSORBER MOUNTING BUSH (UPPER) 
MOUNTING BRACKET AND BOLTS 

SHOCK ABSORBER SECURING BOLT AND NUT 
‘U’ BOLTS 

BUMP RUBBER 

REACTION ROD MOUNTING 

AXLE MOUNTING PADS 

‘U’ BOLT NUTS 
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REAR SUSPENSION 


DESCRIPTION 


The rear suspension consists of semi-elliptic three leaf 
springs, hydraulic shock absorbers and torque reaction 
rods. The springs are secured to the body by rubber 
bushed shackles. The front shackle is fixed and the rear 
shackle is the swing type. The rear axle housing is rubber 
mounted on the springs and secured by ‘U’ bolts and 
nuts. 


The rear hydraulic shock absorbers are of the telescopic 
type and mounted behind the rear axle. 


A torque reaction rod is fitted to the right hand side of the 
rear axle tube on the 4 cylinder models and to both sides 
of the rear axle on the 6 cylinder models, to stabilize the 
rear axle during acceleration and deceleration. 


The reaction rods are of cast aluminium alloy 
construction, fitted with a rubber bush at each end. ‘U’ 
shaped brackets are welded to the rear axle (both sides 6 
cylinder models, right hand side only 4 cylinder models) 
and a similar bracket is welded to the body structure near 
the front end of the rear spring. 


REAR SPRINGS 


Removing 


1 Raise the vehicle and place supports under the 
body. Support the axle with a mobile jack to enable 
the axle to be lowered to relieve the compression 
of the spring. 


2 Remove the road wheel adjacent to the spring to 
be removed. 


3 Disconnect the shock absorber from the spring ‘U’ 
bolt bracket. 


4 Remove the nuts from the ‘U’ bolts. 


5 Remove the nut and spring washer from each side 
of the upper rear shackle pin. 


6 Remove the nut and washer from the lower rear 
shackle bolt. 


if Remove the inner shackle plate. 


8 Partly drift out the lower shackle bolt and prise the 
outer shackle plate from the upper shackle pin. 


9 Remove the nut, spring washer and bolt retaining 
the forward spring eye to the body bracket. 


10 Lower the spring and mountings. 


11 Remove the spring mounting plate and mounting 
rubbers. 


12 Remove the ‘U’ bolts from the axle. 


NOTE: It is not necessary to remove the torque reaction 
rod/s. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 12, noting the following: 


(a) Tighten the rear upper shackle pin nuts to 
38-40 Nm (28-30 Ib.f.ft.). 


(b) Tighten the lower rear and front shackle pin 
nuts to 54-61 Nm (40-45 Ib.f.ft.). 


(c) Tighten the ‘U’ bolt nuts to 41-47 Nm (30-35 
Ib.f.ft.). 


(d) Tighten the shock absorber to spring bracket 
retaining nut to 38-41 Nm (28-30 Ib.f.ft.) then 
lock by tightening the locknut. 


SHACKLE PIN BUSHES 


Removing 
1 Remove the rear spring. 


2 Press out both shackle bushes from the spring. 
3 Drive out the upper rear shackle pin. 


4 Drive out the two piece upper bush. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 4, noting the following: 


(a) Tighten the bolts and nuts to their specified 
torque. 


SHOCK ABSORBERS 


Removing 


1 Remove the shock absorber lower locknut and 
retaining nut. 


2 Remove the plate washer. Note the fitted position 
before removing the lower bush. 


! Compress the shock absorber and remove from 
the lower mounting bracket. Note the fitted 
position and remove the upper bush and plate 
washer. 


4 Remove the two bolts retaining the shock absorber 
bracket to floor and remove the shock absorber 
together with the bracket. Note the fitted position 
of the body bracket. 


5 Remove the nut, spring washer and bolt retaining 
the shock absorber to the body bracket and 
remove the shock absorber. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 5, noting the following: 


(a) Fit new bushes if necessary. 


(b) Tighten the shock absorber to body bracket 
retaining bolt nut to 38-41 Nm (28-30 Ib.f.ft.). 


(c) Tighten the shock absorber to the spring 
bracket retaining nut to 38-41 Nm (28-30 
lb.f.ft.) then lock it with the locknut. 
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TORQUE REACTION ROD 
(Fitting New Bushes) 


Removing 


1 Remove the nut, washer and bolt securing each 
end of the reaction rod and remove the rod from 
vehicle. 


2 Press out the bush assemblies from either end of 
the reaction rod. 


Refitting 
1 Lubricate the rubber bushes with a soap and water 


solution and press into the reaction rod making 
sure that the arrow on the bush is adjacent to and 
on the same side as the arrow on the reaction rod. 
When the bushes are correctly fitted, the long ends 
will be on opposite sides of the reaction rod. 


Replace the reaction rod in the mountings, 
ensuring that the long end of the front bush is 
facing the outside of the vehicle and the long end 
of the rear bush faces towards the centre line of 
the vehicle. 


Tighten both bolts to the specified torque. 
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FRONT SUSPENSION 
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SWIVEL PIN AND STUB AXLE R.H. 
LOCKNUT FOR BALL PIN 

TAB WASHER FOR BALL PIN 

BALL PIN 

SEAT FOR BALL PIN 

SPRING FOR BALL PIN 

RETAINING NUT FOR BALL PIN 
DUST COVER FOR RETAINING NUT 
CLIP FOR DUST COVER 

LOWER BUSH 

HOUSING FOR LOWER BUSH 
UPPER BUSH 

HOUSING FOR UPPER BUSH 

TAB WASHER 

REACTION PAD 

GREASE NIPPLE 

FRONT SHOCK ABSORBER R.H. 
CAMBER SHIMS 

BUMP RUBBER FOR SHOCK ABSORBER 
REBOUND RUBBER 

STEERING ARM R.H. 

KEY FOR STEERING ARM 

LOWER LINK FOR SWIVEL PIN — R.H. 


KEY TO THE FRONT SUSPENSION COMPONENTS 
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FRONT SUSPENSION 
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LAYOUT OF COMPONENTS 


FULCRUM PIN FOR LINK 
RUBBER SEAL FOR LINK 
BUSH FOR LINK 

THRUST WASHER FOR LINK 
SEALING RING 

GREASE NIPPLE FOR LOWER LINK 
LOWER ARM — REAR 
LOWER ARM — FRONT 
EYEBOLT 

BUSH FOR EYEBOLT 

BUSH 

NYLOC NUT 

SPLINED PIVOT. PIN BOLT 
TORSION BAR 

LEVER REACTION FOR TORSION BAR 
ADJUSTING SCREW 

SEAT FOR SCREW 

CIRCLIP FOR TORSION BAR 
TIE-BAR 

FORK TIE-BAR 

PAD FOR TIE-BAR 

PLAIN WASHER 

NUT (NYLOC) 
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SAFETY CLIP FOR TIE-ROD 
WHEEL HUB 

OIL SEAL FOR HUB 

INNER BEARING 

OUTER BEARING 

KEYED WASHER 

NUT FOR STUB AXLE 
RETAINER FOR NUT 

WHEEL STUD 

GREASE RETAINING CAP 
WHEEL NUT 

FRONT BRAKE DISC — R.H. 
BOLT FOR DISC BRAKE TO HUB 
MUD SHIELD FOR DISC 

BRAKE CALIPER — R.H. 

BLEED SCREW FOR CALIPER 
BRAKE PADS 

ANTI-SQUEAL SHIMS 
RETAINING PIN FOR PADS 
CLIP FOR RETAINING PIN 
ALTERNATIVE PINS FOR PADS 
BOLTS CALIPER TO SWIVEL PIN 
CAMBER PLATE (PRODUCTION) 
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GENERAL DESCRIPTION 


The independent front suspension comprises of torsion 
bars mounted longitudinally and splined into lower 
suspension arms attached to the lower end of each 
swivel pin. At their upper ends the swivel pins are 
linked to the hydraulic shock absorber arms. 


Tie-bars are attached to the outer end of the front 
lower suspension arms and anchored on the forward 
end of each side member to maintain alignment and 
rigidity. 

The rear ends of the torsion bars are splined and 
attached to a splined reaction lever which is anchored 
to a bracket mounted at the rear of each front side 
member. The reaction lever is adjustable and the 
suspension height may be varied through this 
adjustment. 


Grease nipples are provided at the upper and lower 
ends of each swivel pin and are the only points in the 
suspension requiring lubrication. The inner ends of the 
lower suspension arms are anchored to the front side 
members in flexible rubber bushes. 


CAUTION: The torsion bars are left and right handed 
and colour coded for identification. The right 
hand side bar is coded BROWN for six 
cylinder and GREEN for four cylinder models. 
The left hand side bars are coded PURPLE 
for six cylinder and YELLOW for the four 
cylinder models. 


Fig. P-2 


LOCATION OF GREASE POINTS 


ADJUSTMENTS 


Adjustments to the suspension are confined to vehicle 
suspension height (torsion bar adjustment) and camber 
setting. 


SUSPENSION HEIGHT 


The suspension height is measured from the centre of 
the front hub grease cap, vertically to the underside of 
the wheel arch. 


The measurement should be 370.8 mm (14.6 in) with 
the vehicle on level ground and at Registration weight. 


Fig. P-3 


TORSION BAR ADJUSTER 


1 TORSION BAR 4 ADJUSTING SCREW SEAT 
2 REACTION LEVER 5 LEVER LOCKING BOLT 


3 ADJUSTING SCREW 6 ALIGNMENT MARKS 


MINOR ADJUSTMENT 


Minor adjustments may be carried out as follows: Refer 
Fig. P-3. 


1 Remove the adjusting lever lock bolt spring 
washer and spacer. 


2 Turn the adjusting screw clockwise to increase 

the suspension height or anti-clockwise to 
decrease the suspension height. 
It is not necessary to take the load off the torsion 
bars to make adjustments. However, it is 
advisable to lift the vehicle under the front 
chassis member until the wheels clear the 
ground, when making an adjustment to increase 
the height. 


3 Lower the vehicle to the ground and rock 
transversely to settle the suspension. 


4 Check both sides of the vehicle for correct 
suspension height. 


5 Refit the locking bolt to the lever and tighten. 


MAJOR ADJUSTMENT 


Major adjustment consists of raising or lowering the 
adjusting lever a maximum of one spline which will 
raise or lower the suspension height approx. 25.4 mm 
(1 in). 


1 Apply the handbrake and chock the rear wheels. 


2 Raise the car and fit suitable safety supports 
under the front chassis members. 


3 Remove the road wheels. 


4 Disconnect the steering rack ball socket 
assembly from the steering arm. 
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5 ‘Place a jack under the lower suspension arm and 
take the weight of the suspension. 


6 Unlock the reaction pad nut; Fig. P-4. Retain the 
upper bush housing using 18GA1202 and remove 
the nut. 


Fig. P-4 


DISCONNECTING SWIVEL PIN 


1 REACTION PAD 4 SHOCK ABSORBER ARM 
2 TAB WASHER 5 BALL SOCKET NUT 
3 UPPER BUSH AND HOUSING 6 SPANNER 18GA1202 


7 Remove the lock washer, upper bush housing 
and bush. 


8 Remove the tie-bar from the lower suspension 
arm. 


9 Lower the suspension on to a wooden support 
block. 


NOTE: The suspension arm must be lowered 
sufficiently to relieve any weight on the 
torsion bar reaction lever. 


CAUTION: Do not allow the assembly to hang on the 
flexible brake hose. 


10 Remove the torsion bar reaction lever locking 
bolt and mark the lever in relation to the car 
body. Fig. P-3. 


CAUTION: Do not mark the torsion bar with a punch, 
chisel or scriber. Use only chalk or pencil. 


11 Turn the adjusting screw to a suitable position to 
allow the lever to be moved up or down, taking 
care not to lose the hardened screw seat. 


12 Move the lever forward from the bar splines and 
reposition one spline up or down as required. 


13 Refit all components removed. 


14 Check and adjust suspension height as 
necessary. : i 


15 Check and adjust as necessary front wheel ‘toe 
in’ and camber setting. 


CAMBER ADJUSTMENT 


Camber adjustment is carried out by fitting shims 1.5% 
mm (0.062 in) in thickness between the shock 
absorber’s base and valance panel mounting, after 
having checked that the suspension height is correct. 
The shims are fitted horizontally over the mounting 
bolts with their slots facing downward as shown in Fig. 
P-5. 


One shim pair will alter the camber approximately %° 
and an equal number of shims in pairs to a maximum 
of two must be fitted over the top and bottom bolts. 
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CAMBER SHIM FITTING 
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1 CAMBER SHIMS 


2 SHOCK ABSORBER 

3 MOUNTING STUDS 

4 SECTION THROUGH VALANCE PANEL MOUNTING 

5 ONE PIECE PRODUCTION CAMBER PLATE 
METHOD 


1 Apply the handbrake. 


2 Raise the front of the vehicle and place stands 
under the lower suspension arms. 


3 Loosen up all four shock absorber retaining nuts 
sufficiently to — 


(a) Pull the shock absorber away from the 
valance panel. 


(b) Add or subtract the shim pairs as required. 
4 Reverse operations 1 to 4 noting the following: 


(a) Tighten the nyloc nuts to the specified 
torque. 


P-6 FRONT SUSPENSION 


a 


SHOCK ABSORBERS 


Maintenance 


The maintenance of the front shock absorbers is 
confined to examination for leakage, topping up fluid 
level if necessary and ensuring that bolts anchoring the 
shock absorbers to the side members are tight. No 
adjustment of the shock absorbers is provided or 
required. They are accurately set to provide the 
necessary amount of damping most suitable for the 
vehicle. 


FLUID LEVEL 


The fluid level is checked by removing the filler plug and 
sighting the fluid. The correct height of fluid is level with 
the bottom of the filler plug hole. The procedure for 
checking the level should be carried out in the following 
manner; ENSURING ABSOLUTE CLEANLINESS AT ALL 
TIMES. 


1 Have the vehicle standing on level ground at 
unladen weight. 


2 Clean around the filler plug area and slowly remove 
the plug, allowing any pressurised air in the unit to 
escape. 


Fig. P-6 


SHOCK ABSORBER REMOVAL 


1 


REACTION PAD 

TAB WASHER 

UPPER BUSH AND HOUSING 

SHOCK ABSORBER ARM 

SHOCK ABSORBER BODY 

LOCKNUT AND WASHER (4) 

UPPER AND LOWER CAMBER SHIMS 
SPANNER 18GA1202 

ONE PIECE PRODUCTION CAMBER PLATE 


> 
oon oa kf OO ND 


NOTE: Sudden removal of the filler plug may result in loss 
of fluid. 


3. Should it be necessary to add fluid, top up the 
shock absorbers with the recommended fluid. 


4 Replace the filler plug. 


Testing 

To test the action of a shock absorber while still attached 
to the vehicle, the following procedure should be 
adhered to: 


1 Raise the front of the vehicle until the wheels are 
clear of the ground and place suitable safety 
supports under the lower suspension arms. 


2 Remove hub cap and road wheel. 


3 Disconnect the shock absorber arm from the swivel 
pin — refer to Shock Absorber removal. 


4 Move the lever arm up and down through its 
complete stroke. A moderate resistance 
throughout the full stroke should be felt. If 
resistance is erratic and free movement in the lever 
arm is experienced, it may indicate lack of fluid. 


5 While adding fluid, the lever arm should be slowly 
worked up and down throughout its full stroke to 
expel any air that may be trapped in the operating 
chamber. 


6 If no improvement is obtained after adding fluid a 
new shock absorber should be fitted. 


7 Too much resistance — when it is not possible to 
move the lever arm by hand, a seized piston is 
indicated and the shock absorber should be 
renewed. 


Removing 
Fig. P-6 


1 Place a jack under the lower suspension arm, raise 
the wheel clear of the ground and place suitable 
safety supports under lower suspension arm. 


2 Remove hub cap and road wheel. 


3 Unlock the reaction pad nut. 
Retain the upper bush housing using _ tool 
18GA1202 and remove the nut. Inset. Fig. P-6. 


4 Remove the lock washer, upper bush housing and 
upper bush. 


5 Raise the shock absorber arm. 


6 Remove the four nuts and washers securing the 
shock absorbers. 


7 Remove the shock absorber, taking care to note 


any camber angle adjusting shims for correct. 


reassembly. 


Refitting 


1 Reverse the removing procedures 1 to 7, replacing 
the camber adjusting shims as removed. Also 
check the following components: 
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FRONT SUSPENSION P-7 


(a) Check the shock absorber arm bushes, and 
renew if damaged or showing signs of wear. 


(b) Use a new reaction pad lock washer. 


(c) Tighten reaction pad nut to the specified 
torque. 


(d) Tighten the shock absorber retaining nuts to 
the specified torque. 


SWIVEL PIN BALL JOINT 
Removing 
Refer Fig. P-7 


1 Carry out operations 1 to 5 of shock absorber 
removal. 


2 Remove the lower shock absorber bush and 
housing. 


3 Remove the dust cover and retaining clip. 


4 Unlock the tab washer and using 18GA1192 to 
retain the locknut, remove the ball pin retainer. 


5 Remove the ball pin. 
6 Remove the ball seat and spring. 
A Remove the tab washer and locknut. 


Refitting 


4 Use a new tab washer when reassembling. Pack 
the ball pin retainer with Lithium base 
Multi-purpose grease. 


2 Reverse removing operations 5 to 7 and fit the ball 
pin retainer. 


3 Fully slacken the locknut. 


4 Tighten the ball retainer until the torque required to 
produce articulation of the ball pin is 1.6-5.8 Nm 
(32-52 Ib.f.in.). 


5 Hold the ball retainer against rotation and tighten 
the locknut to the specified torque using Service 
Tool 18GA1192. 


6 Check the ball pin articulation pre-load torque. 


ve Lock the retainer and the locknut with the tab 
washer. 


8 Reverse 1 to 3 of removing procedure. 


9 Grease the joint with the recommended grease. 


TORSION BARS 
Removing 
Refer Fig. P-8 
1 Carry out operations 1 to 8 of major adjustment. 
2 Disconnect the tie-bar from the tie-bar fork. 
3 Remove the fork from the lower arms. 
4 


Remove the front lower outer suspension arms. 


Fig. P-7 


SWIVEL PIN BALL JOINT ASSEMBLY 
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LOWER BUSH 

HOUSING FOR LOWER BUSH 
CLIP FOR DUST COVER 
WASHER 

BALL PIN 

BALL PIN SEAT 

SPRING 

TAB WASHER 

LOCKNUT FOR BALL PIN 
18G1192 AND TORSION WRENCH 
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tS) Remove the nut and spring washer securing the 
lower link pin to the rear lower arm. 


6 Remove the swivel pin assembly from the lower 
arm and suspend it by the steering arm from a 
convenient point on the valance panel box section, 
using a wire hook. 


NOTE: Mark the relative positions of the reaction lever 
and splined lower suspension arm on the 
torsion bar with chalk or pencil if the original 
bar is to be refitted. 


FRONT SUSPENSION 


Fig. P-8 


LOWER SUSPENSION ARM ASSEMBLIES 


1 TIE-BAR AND FORK BOLT 
2  TIE-BAR FORK AND NUT 

3 OUTER ARM 
4 


BOLTS, NUTS AND WASHERS OUTER ARM TO 
REAR LOWER ARM 


LOWER LINK PIN NUT TO REAR LOWER ARM 
SWIVEL PIN ASSEMBLY 

REAR LOWER ARM 

TORSION BAR 

SPLINED EYEBOLT PIVOT PIN ¥ 
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Using a soft faced hammer knock the lower arm 
backward releasing it from the splined eyebolt pin. 


Remove the reaction arm locking bolt. 


Remove the torsion bar complete with the arms 
taking care not to lose the adjusting screw seat. 


WARNING: The torsion bars are protected against 


corrosion and have a hardened surface. This 
surface must not be damaged in any way, as 
this could lead to failure. Under no 
circumstances should a bar be marked with 
punches, chisels, etc. for the purpose of ease 
of assembly. 


Refitting 


1 


Refitting is the reversal of the removing procedure 
noting the following: 


(a) Ensure torsion bars are refitted to the same 
side of the vehicle from which they were 
removed (see Caution Page P-4). 


NOTE: The procedure given in step (b) refers to new 


torsion bars. 


(b) Before installing the torsion bar on the vehicle, 
locate the reaction lever on the torsion bar ina 
horizontal position. Fit the splined lower 
suspension arm on the torsion bar at an angle 


of approximately 45° lower than the reaction 
lever and mark their relative positions on the 
torsion bar splines with chalk or pencil. 


(c) Install the torsion bar in the vehicle and fit the 
reaction lever on the rear of the torsion bar, 
aligning the marks previously made and 
replace the circlip. Insert the locking bolt 
centrally in the reaction lever adjusting hole 
and through the crossmember. Tighten the 
bolt and nut. Turn the adjusting screw until it is 
tight against its cup on the floor pan. 


(d) Engage the splined lower suspension arm onto 
the torsion bar, aligning the marks previously 
made. 


(e) Refit the splined pivot pin bolt, eyebolt and 
front lower arm. Raise the lower suspension 
arm until the lower swivel pin link can be 
secured. 


(f) Do not finally tighten the nut on the splined 
eyebolt pivot pin, or the bolts securing the 
front lower arm to the rear lower arm until: 


(i) The vehicle has been lowered to the 
ground. 
(ii) |The front end bounced several times to 
settle the suspension. 
(iii) The suspension height checked and 
adjusted. This will ensure that ‘wind up’ 
does not occur in the eyebolt bush. 


(g) Tighten all bolts and nuts to the torque figures 
given in the GENERAL DATA. 


(h) Check front wheel camber and toe-in. 


LOWER SUSPENSION ARMS 


See Torsion Bar Removal. 


SWIVEL PIN ASSEMBLY 


Removing 


1 


Carry out operations 1 to 7 of Major Suspension 
Height Adjustment. 


2 Disconnect the flexible brake hose at the body and 
plug the brake pipe to prevent loss of fluid. Fig. P-9. 

3 Carry out operations 2 to 6 of Torsion Bar removal. 

4 Raise the shock absorber arm and detach the 
swivel pin assembly from the lower arm. 

iS Lower the suspension arm onto a suitable wooden 
block. 

Refitting 


1 


Refitting is the reversal of the removing procedure 
noting the following: 


(a) Tighten all bolts and nuts to torque shown in 
GENERAL DATA. 


(b) Bleed the braking system. 


FRONT SUSPENSION P-9 
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SWIVEL PIN ASSEMBLY REMOVAL 


1 FLEXIBLE BRAKE HOSE 2 SWIVEL PIN ASSEMBLY 


FRONT HUB BEARINGS 


Removing 
Refer Fig. P-10 


1 
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Raise the front of the vehicle and fit suitable safety 
supports. 


Remove hub cap and road wheel. 

Remove hub grease cup. 

Remove brake caliper. 

Unlock and remove hub nut split pin. 

Remove the nut retainer, nut and keyed washer. 
Remove the hub and disc assembly. 

Remove the outer bearing cone. 

Remove the oil seal and inner bearing cone. 


Drift out the bearing cups. 


Inspecting 


Thoroughly clean and inspect the hub. Inspect the oil 
seal journal face of the stub shaft for damage. 


Refitting 


1 
2 


Fit the new bearing cups. 


Lubricate the inner bearing cone using high 
melting point grease, and fit the cone to the hub. 


Lubricate the working faces of the new seal and fit 
flush with the flange of the hub. 


Refit the hub; grease and refit the outer bearing 
cone. 


Refit the keyed washer and nut. 
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Fig. P-10 


SECTION FRONT HUB ASSEMBLY 


HUB GREASE CAP 9 OIL SEAL 

SPLIT PIN 10 INNER BEARING CONE 
NUT RETAINER 11. BEARING CUPS 

NUT 12 WHEEL STUD 

KEYED WASHER 13. SELF LOCKING BOLTS 
HUB HUB FLANGE TO DISC 


BRAKE DISC 14 DISC SHIELD 


OUTER BEARING CONE 


NOTE: The hub bearings must be adjusted before the 


refitting of the brake caliper. 


P-10 FRONT SUSPENSION 


Adjusting Hub Bearings 
1 Adjust the hub end float to 0.025-0.13 mm 
(0.001-0.005 in) using the following procedure: 


(a) Spin the hub and tighten the nut to 6.7 Nm (5 
Ib.f.ft.). 


(b) Stop the hub spinning and slacken the nut. 
(c) Tighten the nut finger tight. 


(d) Locate the nut retainer so that half the split pin 
hole is covered by one of the arms of the 
retainer. 


(e) Slacken the nut and retainer until the split pin 
hole is fully uncovered, insert the split pin and 
lock by turning the legs of the split pin 
circumferentially around the nut _ retainer. 
Inset. 


WARNING: At the maximum end float figure given, a 
considerable amount of movement will be felt 
on the wheel. Do not reduce the end float 
below 0.025 mm (0.001 in). The bearing must 
not be pre-loaded. 


Refitting 
1 Reverse the procedures 1 to 4 of removing. 


SWIVEL PIN LOWER LINK 


NOTE: The swivel pin lower link is bushed in the upper 
section and threaded in the lower section. 


Removing 
Refer Fig. P-11 


1 Jack up the front suspension under the front lower 
suspension arm and lower onto suitable supports. 


2 Remove the hub cap and road wheel. 


3 Disconnect the brake pipe from the caliper to the 
flexible hose. 


4 Remove the disc brake caliper. 


5 Remove the hub grease cap, hub nut split pin, nut 
retainer, nut and keyed washer. 


6 Remove the hub and brake disc assembly. 


7 Remove the bolts securing the disc shield to the 
swivel pin and remove shield. 


8 Remove the front lower outer suspension arm. 


9 Remove the remaining nut and spring washer from 
the lower link pin. 


10 Swing the swivel pin forward and remove the 
sealing rubber rings and thrust washers from the 
lower link. 


11 Remove the lower link pin. 


12 Unscrew the lower lir.k from the swivel pin and 
remove rubber seal. 
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Fig. P-11 


SWIVEL PIN STRIPPED FOR ACCESS TO 
LOWER LINK 
1 SWIVEL PIN 


2 HUB ASSEMBLY REMOVED 
(BRAKE DISC AND SHIELD REMOVED) 


3 FLEXIBLE BRAKE PIPE 

4 BRAKE CALIPER 

5 LOWER LINK PIN 

6 LOWER LINK 

7 THRUST WASHERS 

8 SEALING RINGS 

9 BUSHES LOWER LINK 

10 NUT AND WASHER. REAR LOWER ARM TO LINK PIN 


Inspecting 


1 


Thoroughly clean and inspect the link as follows: 


(a) Check for excessive wear across the thrust 


faces and in the threaded bore. A new swivel - 


pin link should be fitted if wear is excessive. 


(b) Ensure that the grease nipple and its orifice 
are clear of obstruction. 


(c) Examine the thrust washers for damage and 
excessive wear. 


FRONT SUSPENSION P-11 


Fig. P-12 


CORRECT POSITIONING OF LOWER LINK BUSHES 


Refitting 


1 Renew all sealing rubbers. 


2 Position the swivel pin link and seal on the swivel 
pin, screw on the link, engage the seal on the 
recessed shoulder of the link and screw the link 
fully onto the swivel pin. 


3 Unscrew the link one complete turn. 


4 Reverse the removing procedures 1 to 9 and note 
the following: 


(a) Tighten the caliper bolts to the specified 
torque. 


EYEBOLT BUSH 
Removing 
Refer Fig. P-13 
1 Remove the torsion bar. 
2 Remove the splined pivot pin bolt. 


3 Remove the nut and washer securing the eyebolt 
to the chassis member. 


4 Remove the eyebolt. 
5 Press out the eyebolt bush. 


Refitting 


1 Refitting is the reversal of the removing procedure 
1 to 5, noting the following: 


(a) Tighten the eyebolt nut to the specified torque. 
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Fig. P-13. 


THE EYEBOLT ASSEMBLY 


EYEBOLT 

LOCKNUT AND WASHER (UNDER BONNET) 
SPLINED PIVOT PIN BOLT 

EYEBOLT ‘METALASTIC’ BUSH 


Fig. P-14 


TIE-BAR ASSEMBLY 


FORK 

TIE-BAR 
TIE-BAR PADS 
WASHER 
LOCKNUT 
SAFETY CLIPS 


P-12 FRONT SUSPENSION 
TIE-BAR 7 Remove the inner pad from the tie-rod. 
Removing 8 Remove the nut retaining the rag fork and remove 
the fork from the lower suspension arm. 
Refer Fig. P-14 
1 Raise the front of the car and fit suitable safety Refitting 
supports under the chassis body-member. 1 Refitting is the reversal of the removing procedures 
2 Remove the hub cap and road wheel. Te 6, noting ere lowing: 
3 Remove the tie-rod spring clip. (a) Check the tie-rod pads and renew if damaged 
or worn. 
4 Remeye the. Aut aod eeaher- (b) Tighten the tie-rod to fork nut to 41-47 Nm 
5 Remove the outer pad. (30-35 Ib.f.ft.). 
6 Remove the nut, spring washer and bolt retaining (c) Tighten the rod fork nut to 54-61 Nm (40-45 


the rod to the fork end. 


Ib.f.ft.). 
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STEERING WHEEL 

SAFETY PAD 

MOTIF 

NUT 

CLIP — SAFETY PAD TO WHEEL 
SHAKEPROOF WASHER 

BUSH — UPPER 

SHEAR BOLT — STEERING LOCK 
CLAMP PLATE 

STEERING LOCK 

COLUMN OUTER — UPPER 
COLUMN INNER — UPPER 
SCREW — SPRING AND PLAIN WASHER 
TIE-ROD END 

NUT — SELF LOCKING 

CLIP — SMALL 

RACK BOOT 

TIE-ROD 

BALL SEAT 

LOCKNUT 

THRUST SPRING 

RACK 

CLIP — LARGE 

LOCKNUT 

BALL HOUSING 

LOWER BUSH 


STEERING COMPONENTS 


KEY TO THE STEERING COMPONENTS 


27 BOLT — PLAIN AND SPRING WASHER 
28 NUT 
29 FLEXIBLE COUPLING 
30 COLUMN — LOWER 
31 BOLT 
32 PINION OIL SEAL 
33. SEALING WASHER 
34 NUT AND PLAIN WASHER 
35 LOCATING PLATE 
36 TIE-ROD 
37 BALL SEAT 
38 LOCKNUT 
39 SCREW 
40 COWL HALF 
41 COWL SUPPORT 
42 COWL HALF 
43 BALL HOUSING 
44 LOCKNUT 
45 CLIP — LARGE 
46 RACK BOOT 
47 TIE-ROD END 
48 NUT — SELF LOCKING 
49 CLIP — SMALL 
50 THRUST SPRING 
« 51. RACK BEARING 
53 SCREW — RACK BEARING 
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ONIYSALS 


RACK CLAMP ‘U’ BOLTS 

PINION HOUSING 

PINION BEARING 

WASHER 

PINION 

PINION BEARING 

SHIM 

SHIM — 1.524 mm (0.60 in) 

SHIM GASKET — 0.254 mm (0.010 in) 
END COVER 

BOLT AND SPRING WASHER 

BOLT 

FLEXIBLE JOINT — HALF 

NUT 

SHOULDERED BOLT 

RUBBER BUSH 

JOINT PLATE 

SHIM 

SUPPORT YOKE AND ‘O’ RING SEAL 
NUT 
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FLEXIBLE JOINT — HALF 
BOLT 

BELVILLE THRUST WASHERS 
JOINT 

END COVER 

BOLT AND SPRING WASHER 
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Q-4 STEERING 


DESCRIPTION 


The vehicle ‘is fitted with a rack and pinion type 
steering gear which consists of a rack enclosed in a 
tubular housing. 


Tie-rods are connected to each end of the rack by ball 
joints and to the steering arms mounted on the front 


suspension unit by ball socket ends (TIE-ROD ENDS). 


Fig. Q-1. 


Steering movement is by rotation of the pinion causing 
the rack to move laterally. The pinion is connected to 
the steering wheel by an upper and lower column 
joined by flexible couplings to the pinion. The upper 
section of the inner column to the pinion is supported 
by two bearings, one at either end of the outer column. 


The steering wheel is located on the upper end of the 
inner column by splines and retained by a nut. Care 
must be taken to locate the steering wheel correctly. 
The single spoke of the steering wheel must be 
horizontal when the front wheels are in the straight 
ahead position. 


The iubricant is retained in the rack assembly by 
rubber boots attached to each end of the rack and the 
rack housing. Backlash between the pinion and rack is 
controlled by a damper pad adjusted by shims. 


The rack is supported at the pinion end by a spring 
loaded support yoke, and on the outer end by a bush. 
Adjustment of pinion end play is made by shims. 


WARNING: When the vehicle is lifted allowing the front 
wheels to be suspended clear of the ground, 
excessive movement of the wheels from lock 
to lock must be avoided, otherwise damage 
may occur within the steering mechanism. 


LUBRICATION 


No provision is made for periodical lubrication of the 
steering rack, replenishment is necessary only when 
there is evidence of oil loss from the rack housing or 
the rubber boot. Since a lubricating nipple is not 
provided, the following procedure should be followed 
in order to make good any oil loss provided the 
leakage can be rectified without the rack assembly 
being removed from the vehicle. 


Remove the retaining clip and release the rubber boot 
from the right-hand end of the rack housing and move 
the rack to the straight ahead position. Insert an oil 
nozzle into the end of the rack housing and inject not 
more than 0.2 litre (% pint). Use only the recommended 
lubricant. 


Reconnect the boot and move the rack slowly from 
side to side to distribute the oil throughout the 
housing. 


FRONT WHEEL ALIGNMENT 


CHECKING TOE-IN 


NOTE: When checking suspension geometry or wheel 
alignment, set the trim height and drive or 
push the car forward at least 3 metres (10 ft). 


If the car is moved backwards the wheels 
may assume a negative camber angle and 
measurements of wheel alignment will be 
inaccurate. 

When checking the front wheel alignment the 
following points must be observed. 


The car must be at kerbside unladen trim, with 
tyres inflated to the correct pressures and the 
steering wheel in the straight ahead position. 


When a basebar-type gauge is used, take 
measurement in front and behind the wheel 
centre at the rim edge, move the car forward half 
a road wheel revolution and take another 
measurement at the same point on the wheel rim. 
Toe-in is 1.6 mm (1/16 in). Fig. Q-2. 


When an optical gauge is used, three readings 
must be taken, each reading at 120° of wheel rim 
movement. The average figure should then be 
calculated. 


Fig. Q-2 


FRONT WHEEL ALIGNMENT 


THE FRONT WHEEL ALIGNMENT CHECK MUST BE 
TAKEN AT THE WHEEL HUB CENTRE HEIGHT WITH 
THE WHEELS IN THE STRAIGHTAHEAD POSITION. 
DIMENSION (A) MUST BE 1.6 mm (1/16 in) LESS THAN 
(B) 


Fig. Q-3 


TIE-ROD END ASSEMBLY 


3  TIE-ROD ENDS 
5 RACK BOOT CLAMPS 
6 RACK BOOT 


STEERING Q-5 


Adjusting 
1 Slacken the locknut on both tie-rods. 


2 Slacken the clip securing the rack boot to the 
tie-rod. Fig. Q-3. 


3 Rotate each tie-rod, both are right hand thread, in 
the required direction by an equal amount to 
correct the misalignment. 


CAUTION: It is important that the tie-rods are adjusted to 
exactly equal length. 


4 Tighten the tie-rod locknuts to 54-61 Nm (40-45 
Ib.f.ft.). 


5 Tighten the rack boot clips. 
6 Re-check the wheel alignment. 


NOTE: When adjustments are made to the trim height, it 
is necessary to check the toe-in and adjust if 
required. 


STEERING WHEEL 
Removing 
1 Remove the safety pad from the steering wheel by 
prising from either end of the pad. 


2 Remove the screws retaining the switch cowls, and 
remove the cowls over the switches. 


3 Remove the steering wheel retaining nut and 
shakeproof washer. 


4 Mark the steering wheel and shaft for correct 
reassembly. 


Fig. Q-4 


STEERING WHEEL 
ASSEMBLY 


1. SAFETY PAD 


2 COWL RETAINING SCREWS 
3 STEERING WHEEL RETAINING NUT AND WASHER 
4 PULLING THE STEERING WHEEL 


5 Remove the steering wheel from the shaft by a 
constant pull in the same plane as the column or by 
using a universal steering wheel puller. 


Refitting 
4 Refitting is the reverse of the removing procedures 
1 to 5 noting the following: 


(a) Tighten the steering wheel retaining nut to 
44-50 Nm (32-37 Ib.f.ft.). 


(b) Fit the steering wheel safety pad. The pins at 
each end of the pad should be located and 
inserted first, this will ensure that the width 
between the pad and wheel is equally spaced 
on either side of the pad. 


STEERING COLUMN LOCK AND 
IGNITION STARTER SWITCH 


Removing Fig. Q-5 
1 Remove the steering wheel. 
2 Remove the lower fascia. 
3 Remove the instrument panel. 


4 Disconnect the ignition switch electrical leads at 
the harness connections. 


NOTE: On the late model Marina vehicles the 
ignition/starter switch may be removed 
independently of the steering column lock 
assembly. Refer Section S — Electrical. 


Fig. Q-5 


STEERING COLUMN ASSEMBLY 
1 STEERING COLUMN LOCK AND SWITCH 
STEERING COLUMN INNER 

STEERING COLUMN OUTER 

WIRING HARNESS CONNECTION 

SHEAR RETAINING SCREWS 
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STEERING 


5 Drill out, or remove with a suitable tool, the shear 
retaining screws. 

6 Remove the clamp plate and steering lock. 

Refitting 

1 Refitting is the reverse of the removing procedures 
1 to 6 noting the following: 

(a) Locate the grub screw of the clamp plate in the 
indent in the top column, and insert new shear 
screws. 

(b) Check for correct operation of the lock prior to 
tightening the shear screws. Tighten until the 
heads shear off at the waisted point giving a 
tightness of 19 Nm (14 lb.f.ft.). 

UPPER STEERING COLUMN 
Removing 

1 Remove the steering wheel. 

2 Remove the lower fascia. 

3 Remove the instrument panel. 

4 Loosen the screw retaining the combined 
switches, disconnect the electrical leads at the 
harness connectors, and remove the switches. 

S Disconnect the ignition switch electrical leads at 
the harness connector. 

6 Remove the two nuts and bolts retaining the upper 
column to the flexible coupling. 

7 Remove the two screws, plain and spring washers 
retaining the column to the upper support bracket. 

8 Remove the two bolts retaining the column to the 
lower support bracket bolts. 

9 Remove the upper steering column. 

Refitting 

1 Engage the steering lock. 

2 Centralise the steering rack. 

3 Tighten the steering column mounting bolts to 
18-24 Nm (14-18 Ib.f.ft.). 

4 Tighten the flexible coupling bolts to 24-27 Nm 
(18-20 Ib.f.ft.). 

5 If a new coupling has been fitted, break and 
remove the band by compressing the coupling. 
STEERING COLUMN UNIVERSAL 

Removing 

1 Remove the upper steering column. 

2 Remove the pinch bolt and nut retaining the lower 
column to lower shaft (inner column). 

3 Remove the lower steering column assembly. 

4 Remove the pinch bolt and nut retaining the lower 


column to the flexible joint. 
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5 Remove the rubber washers, noting the conical 
face mates to the countersunk face of the joint 
plate. 

6 Remove the plain washer from each bolt. 

f Remove the two nuts and bolts retaining the 
flexible coupling to the lower steering column. 

Refitting 

at Refitting is the reverse of the removing procedures 

1 to 7, noting the following: 
(a) Tighten the flexible coupling bolts to 24-27 Nm 
(18-20 Ib.f.ft.). 
STEERING COLUMN TOP BUSH 
Removing 

1 Remove the steering wheel. 

2 Loosen the screw retaining the combined switch 
mechanism and lift the switch over the column. 

3 Prise out the bush from the column. 


STEERING 
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Refitting 


1 


Align the slots in the bush with the depression in 
the outer column and ensure that the chamfer end 
of the bush enters the column first. 


2 Fit the bush. 
3 Reverse the removing procedures 1 and 2. 
STEERING RACK 
Removing 

1 Remove the pinch bolt and nut securing the lower 
flexible joint to the rack pinion. 

2 Remove the two heater drain tubes. 

3 Raise the front of the vehicle and place on stands. 

4 Remove the nut retaining each tie-rod ball pin end. 

5 Remove the tie-rod ball pin ends from the steering 
levers. 

6 Remove the two nuts retaining each rack clamp 


‘U’ bolt to the bulkhead. Note the fitted position 
of the packing strip relative to the body panel 
and remove the packing strip. 
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RACK MOUNTING 
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Remove the clamp ‘U’ bolts. 


Remove the rack through the driving side wheel 
arch opening. 


Remove the pinion sealing, washer. 


Refitting 


Refitting is the reverse of the removing procedures 
1 to 9 noting the following: 


(a) Ensure that the pinion and steering column are 
in alignment before tightening the clamp ‘U’ 
bolts. 


(b) Tighten the rack clamp ‘U’ bolt nuts to 24-27 
Nm (18-20 Ib.f.ft.). 


(c) Tighten the tie-rod ball pin nuts to 27-32 Nm 
(20-24 Ib.f.ft.). 


(d) Tighten the lower flexible joint pinch bolt to 
8-11 Nm (6-8 Ib.f.ft.). 


(e) Check the front wheel alignment and adjust if 
necessary. 
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STEERING 


OVERHAUL 


Dismantling 


{ 
2 
3 


Slacken the two tie-rod end locknuts. 
Remove the two tie-rod ends complete. 
Remove the two locknuts. 


Slacken the large and small clips securing the 
boots. 


Remove the boots and drain the oil into suitable 
containers. 


To remove the locknut, drill or prise out the indent 
in the locknut, and remove the locknut from each 
ball housing. 


Using tool 18GA580/1 unscrew the ball housing 
locknut from each end of the rack and extract the 
tie-rods. 


Remove the ball cup and thrust spring from each 
end of the rack. 


Remove the locknut indent and the locknut. 


Remove the rack bearing pan-head retaining 
screw. 


Remove the bearing from the rack housing. 


Remove the two bolts retaining the rack yoke 
cover plate. 


Remove the cover plate, shims and joint washers. 


Remove the rack support yoke. 
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PINION ASSEMBLY 
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15 Remove the ‘O’ ring and thrust spring from the 
support yoke. 
16 Remove the two bolts and spring washers retaining 
the pinion end cover plate. 
ie Remove the cover plate, shims and joint washer. 
18 Push out the pinion and lower bearing. 
19 Remove the steering rack from the rack tube. 
20 Remove the upper pinion bearing and washer. 
21 Remove pinion shaft oil seal. 
Inspecting 
1 Thoroughly clean all components. 
2 Inspect the rack and pinion for wear, cracks or 
damage, paying particular attention to the teeth. 
3. Thoroughly examine the rubber boots for cracks, 
splits or signs of deterioration. 
4 Renew all damaged or _ excessively worn 


components, paying particular attention to the rack 
ball joint assemblies. 


Reassembling 


1 
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15 
16 


Fit a new rack bearing into the rack housing, with 
the flats of the bearing positioned offset to the 
bearing retaining screw hole. 


Using a 3.00 mm (0.119 in) drill positioned in the 
retaining screw hole, drill through the bearing. 


Remove all swarf from the bearing and housing. 


Coat the retaining screw with sealing compound 
and screw into bush. Check that the screw does 
not protrude into the bore of the bearing. 


Fit the pinion washer to the pinion. 

Fit the upper bearing to the pinion thrust face. 
Refit the rack in the rack housing. 

Insert the pinion and centralise the rack. 


Position the pinion ensuring that the groove in the 
pinion serrations is facing and parallel with the 
rack teeth. 


Fit the lower bearing thrust face towards the 
pinion. 

Fit bearing shims until the pack stands proud of the 
pinion housing. 


Fit the housing end cover without a joint gasket 
and secure with the two bolts and spring washers. 


Hand tighten the bolts. 


Measure the gap between the pinion housing and 
the end cover, and note the measurement. 


Remove the bolts, spring washers, and end cover. 


Adjust the shim pack to obtain an 0.279-0.0330 mm 
(0.011-0.013 in) gap. Four shims are available, see 
GENERAL DATA. 


STEERING 
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17 


18 


19 
20 


21 


Ensuring the standard 1.54 mm (0.060 in) shim is 
nearest the joint washer, fit the correct shim pack, 
joint washer and the end cover. 


Coat the retaining bolt threads with sealing 
compound, and _ install with spring washers. 
Tighten the bolts to 20-24 Nm (15-18 Ib.f.ft.). 


Fit a new pinion oil seal. 


Fit the damper yoke, cover plate gasket, and cover 
plate. 


Fit the cover bolts, with spring washers and tighten 
progressively whilst turning the pinion back and 
forward through 180° until it is just possible to 
rotate the pinion when a torque of 1.4-1.6 Nm 
(12-14 Ib.f.in.) is applied. 
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Measure the clearance between the cover and the 
housing. 


Remove the cover and reassemble fitting the 
damper spring, new ‘O’ ring seal and shims to the 
measurement taken above, plus 0.05-0.13 mm 
(0.002-0.005 in). 


Tighten the bolts securing the yoke cover to 
between 20-24 Nm (15-18 Ib.f.ft.). 


Check the torque load required to start movement 
of the pinion using a spring balance attached to 
the ball end joint. This must not exceed 2.8 Nm (25 
Ib.f.in.). 


Screw a new ball housing locknut onto each end of 
the rack to the limits of the thread. 


Refit the two thrust springs in the rack ends. 


Insert each tie-rod in its ball housing and position 
the ball cup against the thrust spring. 


Tighten the ball housing until the tie-rod is 
pinched, then back off % of a turn to allow full 
articulation of the tie-rod. 


Screw the locknut to the ball housing using 
18GA580/1. Check that the tie-rod is still pinched. 


Tighten the locking ring firmly and ensure that the 
housing does not turn when tightening locking 
ring. 


Check the pre-load on the tie-rod ball spheres 
when correctly adjusted it should require a force 
of 3.6-4.2 Nm (32-52 lb.f.in.) to articulate the rod. 


Stake the ball housing edge of the locking ring into 
the locking slots of the ball housing, and the 
opposite edge into the rack locking slot. 


Refit the two rack boots and secure with large clips 
to the housing. Position the two small clips on the 
tie-rod ends of the boot and do not tighten. 


Fit the tie-rod locknuts and screw on each tie-rod 
end an equal amount until the ball pin centre 
dimension is 110.9 cm (43.7 ins). Tighten the 
locknuts sufficiently to prevent the tie-rod end 
turning out of setting. 


Add 0.2 litre (% pint) of the recommended lubricant 
through the pinion end of the rack boot and then 
locate and tighten the small boot clips. 


Refitting 


1 


Place the rack housing against the bulkhead and 
install the rack mounting and clamps (‘U’ bolts). 


Place nuts and washers on clamp bolts (‘U’ bolts) 
and tighten to the specified torque. 


NOTE: Care must be taken to ensure alignment between 


the lower column and the pinion shaft. 
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GENERAL DESCRIPTION 


The Girling hydraulic brake system operates on all four 
wheels. Front disc brakes are employed in conjunction 
with drum brakes on the rear wheels. The brake pedal 
is directly coupled to the master cylinder by means of a 
short push rod on the ‘150’ models. Both ‘175’ and 
‘262’ models employ a vacuum servo unit which is 
attached to the pedal bracket and coupled directly to 
the brake pedal by a short push rod. The master 
cylinder is mounted on the forward side of the vacuum 
servo unit and actuated by the output rod of the 
vacuum servo unit. 


The rear drum brakes are the internal expanding type, 
with one leading and one trailing shoe in each 
assembly, providing equal braking effort either forward 
or reverse. The rear brake shoes are automatically 
adjusted by application of the handbrake. 


The handbrake operates the rear brakes only, by 
means of a cable and linkage. No separate adjustment 
is required except at major overhauls. 


The master cylinder is a cast aluminium alloy unit 
having a translucent plastic reservoir. 


4 The necessity for absolute cleanliness cannot be 
over-emphasised and any contamination § by 
mineral oil or grease must be strictly avoided. 


CAUTION: Extreme care must be taken to prevent 
spillage of brake fluid on the vehicle as it is 
highly detrimental to paint work. 


Preventive Maintenance 


In addition to the recommended periodical inspection of 
brake components, it is advisable, as a precaution 
against the effects of wear and deterioration, to make a 
more searching inspection and renew parts as 
necessary. It is recommended that: : 


1 Disc brake pads, drum brake linings, hoses, and 
pipes should be examined at intervals no greater 
than those laid down in the maintenance service 
schedules. 


2 Brake fluids should be changed completely every 
18 months or 30,000 km, whichever is the sooner 
to avoid deterioration of working parts and 
break-down of fluid. 


3 All fluid seals in the hydraulic system and all 
flexible hoses should be examined and renewed 


Fig. R-1 
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BRAKE FLUID 


1 At all times use the recommended brake fluid — 
Leyland Australia specification HBF6. 


2 Modern brake fluids will absorb moisture if left in 
unsealed containers. Brake fluid that has been 
left in this state should not be used, as it may 
result in damage to both seals and cylinders, or 
a dangerous reduction of the boiling point of the 
fluid. This could cause brake failure. 


3 Fluid drained from the system or used for 
bleeding is best discarded. 


sooner. At the same time the working surface of 
the pistons and of bores of master cylinder, rear 
wheel cylinders and calipers should be examined 
and new parts fitted where necessary. 


4 When the vehicle is equipped with a vacuum servo 
unit, the air filter should be removed and cleaned 
every 20,000 km. 

Refer Fig. R-2. 


5 To remove the filter, disconnect the servo unit 
push rod from the brake pedal and using a thin 
screwdriver or length of wire hooked at one end 
withdraw the filter element from the rear of the 
servo unit. Wash the element in warm soapy water, 
dry and replace. 
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BLEEDING THE HYDRAULIC SYSTEM 


Bleeding the braking system is not a routine maintenance 
job and should only be necessary when some portion of 
the hydraulic equipment has been disconnected or the 
fluid level allowed to fall so low that air has entered the 
system through the master cylinder. 


Before commencing this operation ensure the reservoir is 
filled to the correct level 6.35 mm (% in) below the filler 
neck and the level not allowed to drop below half full 
throughout the operation. 


Use only fluid to Leyland Australia HBF6 specification at 
all times. 


Fig. R-3 


14 EXPLODED VIEW OF MASTER CYLINDER 


To ensure that bleeding is effective, it will be necessary to 
use two operators. Each rear cylinder and front caliper 
should be bled in turn using the following method. 


1 Clean the bleeder valve and attach the bleeder 
tube and immerse the free end of the tube in a 
clean jar containing a little brake fluid. 


2 Open the bleeder valve one complete turn. 


3 Depress the brake pedal slowly to the full extent of 
its travel. 


4 Close the bleeder valve and allow the pedal to 
return slowly to the off position. 


5 Repeat this pumping operation with a slight pause 
before each depression of the pedal until the jar is 
completely free of air bubbles. 


6 Hold the brake pedal down firmly against the floor 
and tighten the bleeder valve. 


7 After bleeding top up the master cylinder reservoir 
to the correct level. 


NOTE: The bleeder valve should be tightened to 
4,.52-6.21 Nm (40-55 Ib.f.in.). 


CAUTION: Spillage of brake fluid on the vehicle must be 
prevented, as it is highly detrimental to paint 
work. 


MASTER CYLINDER 


Removing 


1 Remove the split pin and clevis pin securing the 
push rod to the brake pads. 


2 Disconnect the hydraulic pipe from the master 
cylinder and plug both master cylinder outlet and 
the hydraulic pipe. 


3 Remove the nuts retaining the master cylinder. 


4 Remove the master cylinder. 
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Refitting 


1 Refitting is the reversal of the removing procedures 
1 to 4 noting the following: 


(a) Bleed the brakes. 


OVERHAULING 
Dismantling 
1 Remove the master cylinder. 
2 Pull back the dust cover. 
3 Remove the circlip, dished washer and push rod. 


4 Withdraw the complete piston assembly by 
applying air pressure at the hydraulic outlet. 


5 Lift the thimble leaf and remove the piston from the 
thimble. 


6 Remove the piston seal from the piston. 


if Compress the spring and remove the valve stem 
through the elongated hole in the thimble. 


8 Withdraw the thimble from the spring. 


9 Remove the valve spacer and curved washer from 
the valve stem. 


10 Remove the valve seal from the valve head. 


Inspection 


1 Clean all components in recommended brake fluid 
or methylated spirits. The rubber seals should not 
be allowed to soak in methylated spirits, but should 
be dried and dipped in clean brake fluid. 


2 Check the bore of the master cylinder. If the bore is 
not scored or ridged new seals can be fitted. 
Renew the entire unit if the bore is scored or 
ridged. 


3 Check that the inlet and outlet ports are free of 
obstruction. 


Reassembling Refer Fig. R-3 


CAUTION: Immerse all components in recommended 
brake fluid and assemble when wet. 


i Fit the valve seal with its smallest diameter on the 
valve head. 


2 Fit the curved washer with the domed side of the 
washer to the shoulder of the valve stem. 


3 Fit the valve spacer with the legs of the spacer 
towards the curved washer. 


4 Insert the spring centrally on the valve spacer. 
5 Insert the spindle in the spring. 


6 Push the end of the spindle to compress the spring 
against the valve through the elongated hole of the 
thimble; finally locate the valve stem in the centre 
of the thimble. 


7, Fit the piston seal to the piston with the flat surface 
of the seal against the piston. 


8 Insert the small end of the piston into the thimble, 
until the thimble leaf engages under the shoulder 
of the piston. 


9 Install the piston assembly. 
10 Fit the push rod with dished washer. 
11 Fit the circlip. 


12 Smear the push rod and master cylinder bores of 
the dust cover with Girling Rubber Grease. 


13 Refit master cylinder. 


14 Bleed the brakes. 


VACUUM SERVO UNIT 


GIRLOCK FD-40 


NOTE: A small number of first production vehicles were 
equipped with a vacuum servo unit having 
the two covers crimped together. This unit is 
only serviced by replacement. Subsequent 
production vehicles are equipped with a 
serviceable unit. 


The master cylinder is attached directly to the vacuum 
servo unit and is actuated by an adjustable push rod. 


DESCRIPTION 


The vacuum servo unit is a Girlock FD-40 model. It is 
designed to reduce the physical effort by the driver to 
apply the brakes. Vacuum produced in the _ inlet 
manifold is used to increase the pressure applied at 
the master cylinder in a precise and controlled manner. 


OPERATION 


The servo unit is mounted between the brake pedal 
and the master cylinder, with the push rod from the 
rear of the unit connected to the brake pedal, and the 
push rod from the front of the unit contacting the 
master cylinder plunger. 


The force which assists the pedal effort is obtained by 
admitting atmospheric pressure to one side of the 
diaphragm suspended in a vacuum (equal vacuum 
existing on each side of the diaphragm). The difference 
in pressure moves the diaphragm and this movement is 
used in a controlled manner to augment the driver’s 
pedal effort. 


In the case of vacuum failure, the valve and rod 
assembly of the servo and the hydraulic plunger act as 
a single push rod. The brakes will, therefore, work in 
the conventional manner, but more effort will be 
required on the brake pedal. 


Inside the vacuum chamber is a piston assembly which 
is free to operate in either direction. This piston 
assembly is composed of a number of radial fingers in 
contact with a rubber diaphragm. A tubular member 
extends through a gland seal in the rear (facing the 
pedal) of the unit, the inner end of which forms a two 
way air valve. The valve face bears on a valve plate, 
the shape of which is controlled by the radial fingers, 
allowing it to bear on one or the other of the annular 
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valve faces. Axial movement of the valve body controls 
which valve is closed. At the front end of the servo 
(master cylinder end) the output rod extends into the 
servo through a gland seal and terminates in a fulcrum 
plate which is in contact with the radial fingers at a 
fixed diameter. 


Initially, there is a neutral vacuum on either side of the 
diaphragm. A force applied to the brake pedal, opens 
an air valve which admits air to the rear of the 
diaphragm. The pressure differential thus obtained 
produces a force which augments the driver’s effort. 


Off Position 


The vacuum chamber is connected via a non-return valve 
to the engine inlet manifold. The diaphragm is formed 
with its apex towards the input side. Thus sealing on 


the inner valve diameter, keeping air out of the unit and 
allowing the chambers on either side of the diaphragm 
to be connected. 


On Position 


Pressure applied to the brake pedal is transmitted to the 
valve body, which in turn has caused the flexing 
diaphragm to move to a position where the apex is now 
pointing to the front of the unit. The valve members 
have formed a seat on the outer diameter, sealing the 
rear of the piston from the front and thereby allowing 
the rear chamber to be in communication with the 
atmosphere. This allows air at atmospheric pressure 
to enter the rear of the unit and force the piston in the 
direction of the master cylinder. This movement will 
continue until the driver ceases to increase pedal 
pressure. 


R-6 BRAKING SYSTEM 


Holding Position 

When pedal movement stops after the application of the 
brakes, the diaphragm will continue to move a small 
distance, but because the valve body is now stationary, 
this movement will close the valves, isolating both 
chambers. This state will continue until an alteration in 
driver effort will cause the valve body to move either 
forward or backwards. 


When pressure is released from the brake pedal the air 
valve opening to the atmosphere is closed and the valve 
opening to the vacuum is opened and the diaphragm is 
returned to the rear of the rear shell. 


OVERHAULING 


Removing 
1 Remove the master cylinder as _ previously 
described. 


NOTE: The master cylinder may be removed with the 
vacuum servo unit after the brake pipe is 
removed. 


zZ Disconnect the vacuum hose. 


3 Remove the split pin from the brake pedal clevis 
pin, remove clevis pin and washers from the brake 
pedal. 


4 Remove the four nuts and washers securing the 
vacuum servo unit to the spacer. 


) Remove the vacuum servo unit from the vehicle. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 5, noting the following: 


(a) Bleed the brakes. 


SERVICING 


The only servicing required to the vacuum servo unit is 
the cleaning of the air filter. Should the filter become 
clogged with dust or dirt, it will only provide limited 
assistance to the physical effort applied to the brake 
pedal. 


The air filter is mounted between the valve operating rod 
and the valve body in the rear shell of the vacuum servo 
unit. 


AIR FILTER 


The air filter is serviced with the vacuum servo unit in situ. 


Removing 
1 Remove the split pin from the clevis pin securing 
the brake pedal to the input rod assembly. Remove 
clevis pin and washers. 


2 Remove the dust cover from the rear shell and 
valve body. 


3 Using a thin screwdriver or piece of wire hooked at 
one end, withdraw the filter element from the rear 
shell and ease it over the clevis. 


Cleaning 


1 Shake the dirt from the element, wash it in soapy 
water and allow to dry. 


Replacing 
1 Replacing is the reverse of the removing 
procedures 1 to 3. 


OVERHAULING 


NOTE: It is essential to quote the vacuum servo model 
and number when ordering parts. 


Removing 


1 Remove the vacuum servo unit and master cylinder 
as previously described. 


Dismantling 


i Clean the vacuum servo unit and master cylinder 
externally and remove the master cylinder. 


2 Place the vacuum servo unit in a soft jawed vice 
and grip lightly. 


3 Scribe a line across the front and rear shells to 
ensure correct reassembly. 


NOTE: Refer to Fig. R-5 for the identification of the 
components listed in the following procedures. 


4 Remove the nut and bolt securing the ends of the 
clamping band, and remove the band. 


5 While maintaining pressure against the shells of 
the vacuum servo unit, ease the vice pressure on 
the unit and allow the front and rear shells to part. 


CAUTION: It is essential to maintain pressure against the 
rear shell as the diaphragm return spring (3) 
will cause the two shells to fly apart. 


6 If the halves of the shell do not separate 
immediately, maintain pressure against them and 
tap the rear shell with a hide faced hammer to 
break the bond between the two shells and the 
diaphragm. 


7 When the two shells are separated, lift the 
complete unit from the vice. 


8 Lift off the rear shell (12) complete with diaphragm 
sub-assembly. Disconnect the dust cover (19) from 
the shell and remove the filter (15) from the valve 
body (8). 


9 The rear shell (12) can now be withdrawn from the 
valve body (8). Prise out seal retainer (14) from the 
rear shell (12) with a small screwdriver, then 
remove the seal (17) and the bearing (13). 


10 Clamp the output rod (27) in a vice with soft jaws. 


flat Press the fulcrum plate (26) towards the diaphragm 
(11) and remove the ‘C’ clip retainer (4) from the 
output rod (27) taking extreme care not to damage 
or mark the output rod. 
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he With the ‘C’ clip removed, the fulcrum plate (26) 
and intermediate spring (5) can be withdrawn 
from the output rod (27). 


CAUTION: Do not attempt to remove or alter position 
of the bolts (28) and (22) in the end of the 
output rod (27). They are preset and secured 
with ‘Loc-tite.’ 


13 Remove valve sealing plate (7) together with 
fingers (25) from over the output rod (27). 
Dismantle fingers, backing disc (24) and spring 
register (6) from valve sealing plate (7). 


14 Remove the piston skirt (20) then prise out the 
diaphragm _ retaining ring (23) and remove 
diaphragm (11) from valve body (8). 


LS Ease the output rod seal (32) and support plate 
(31) from the front shell (30). 


16 Remove the non-return valve (1) by levering with 
a suitable screwdriver under the flange of the 
valve. The valve grommet (2) can now be 
detached from the shell. 


Cleaning 


1 Clean all parts with methylated spirits, ensuring 
that all traces of dirt and grit are removed. Place 
the clean parts onto a clean sheet of paper and 
allow to dry. 


Inspecting 


i Examine the diaphragm carefully and if there is any 
evidence of damage, which may prevent a vacuum 
tight seal, the diaphragm must be replaced. 


2 Carefully inspect the valve body, particularly on the 
surface operating through the bearing and seal 
faces. If there is any damage on these surfaces, the 
valve body must be replaced. 


Assembling 


NOTE: A silicon rubber grease such as Dow Corning No. 
7 compound lubricant is required for the 
lubrication of essential components when 
assembling the vacuum servo unit. 


1 Replace all parts supplied in the appropriate kit. 


2 Fit the non-return valve grommet (2) into the front 
shell (30) with larger diameter of grommet on the 
outside. Lubricate the barbed spigot. of the valve 
with the specified lubricant and press into place in 
the grommet. Ensure that the last barb of valve is 
fully through the grommet. 


3 Lightly smear the front shell seal with lubricant. Fit 
support plate (31) into output rod seal (32) and 
press seal assembly into front shell with plate 
facing away from shell. This seal assembly can be 
pressed home with the fingers. 


4 Insert plastic bearing (13) into rear shell (12) 
followed by the seal (17) with the flat face of the 
seal adjacent to the bearing (13). 


5 Fit seal retainer (14), concave when viewed from 
outside of rear shell. The retainer should be 
pressed in until just touching the seal. Liberally 
coat seal with lubricant. 


6 Fit diaphragm (11) onto valve body (8) and press 
retaining ring (23) into groove of diaphragm. Care 
must be taken to ensure that the diaphragm is 
correctly seated on valve body and the retainer is 
right home. Place piston skirt (20) into position in 
the diaphragm. 


i, Assemble the twelve fingers (25) into the plastic 
envelope. 


NOTE: This envelope is not shown in Fig. R-5 but is 
included in the repair kit. 


CAUTION: Do not lubricate face of valve sealing plate (7) 
or mating face of valve body (8) as these parts 
are pre-treated with special lubricant. 


8 Press backing disc (24) onto valve sealing plate (7) 
followed by spring register (6) with pips of register 
facing the disc (24). Fit finger assembly into spring 
register. 


9 Lightly smear output rod (27) with lubricant and 
slide valve sealing plate (7) and finger assembly 
(25) onto output rod (27), push home until valve 
plate (7) contacts valve body (8) and fingers (25) 
are evenly seated in the diaphragm (11) and piston 
skirt (20). 


10 Position the intermediate spring (5) over the spring 
register (6) — small diameter first, then locate the 
fulcrum plate (26) onto output rod, concave to 
spring. Press the fulcrum plate by hand to 
compress the spring and fit the ‘C’ clip retainer (4) 
into the annular groove in the output rod. Squeeze 
the ‘C’ clip with pliers until it is fully closed. 


CAUTION: TAKE EXTREME CARE NOT TO DAMAGE 
THE OUTPUT ROD WHEN FITTING THE ‘C’ 
CLIP. 


11 Lightly smear the valve body journal (8) and output 
rod (27) with lubricant. Place diaphragm 
sub-assembly into rear shell (12). Connect vacuum 
hose to the non-return valve (1). Locate the 
diaphragm return spring (3) into the front shell (30) 
— small diameter first. 


12 Lower the rear shell (12) and diaphragm assembly 
onto the front shell, carefully guiding the output 
rod (27) through the seal (32), compressing the 
spring (3) and ensuring that the diaphragm bead 
and rear shell are correctly located with scribed 
lines in alignment. 


13 As soon as good contact is made around the 
diaphragm bead, apply vacuum to the non-return 
valve (1). When the vacuum builds up, the entire 
assembly will be held together. 


14 Tap around the sealing edges of both shells to 
ensure correct seating. 
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15 Replace the clamp band with the bolt, nut and 
washer loosely in position around both shells. The 
clamp band must be positioned so that the raised 
ends and the securing bolt will not prevent the unit 
being refitted to the vehicle. 


16 Position the clamp band on the shells, tighten the 
bolt and nut until there is a gap of approximately 
4.76 mm (3/16 in) between the legs of the band. Do 
not overtighten and abut the band legs. 


17 Shut off the vacuum and after ten minutes actuate 
the unit by pressing the input rod and entry of air 
into the servo should be heard. This indicates that 
the servo is holding vacuum and working correctly. 
Disconnect the vacuum hose. 


18 Insert the air filter (15) into the valve body (8), then 
position the dust cover (19) over the input rod (18) 
and on the rear shell. Ensure that the dust cover is 
fitted to the step on the valve body. ; 


19 After installing the unit on the vehicle, check the 
brakes for release by rapidly applying the brake 
pedal several times, with the engine running, and 
then checking to see if all wheels are free. 


NOTE: Some initial drag may be felt on the front disc 
brakes. This drag disappears when the vehicle 
is being driven. 


REPLACING DISC BRAKE PADS 


New brake pads must be fitted when the lining has worn 
to a thickness of approximately 1.55 mm (1/16 in). 


Removing 


1 Jack up the front of the car and place on suitable 
safety stands. 


1. BRAKE DISC 
CALIPER 
SPRING CLIP 
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PAD RETAINING PIN 


Fig. R-6 


2 Remove road wheels. 


3 _ Remove the two long split pins, or pad retaining pin 
and spring clip retaining each set of pads. 


4 Remove the combined anti-rattle spring and squeal 
shim. Fig. R-6. 


tS) Place a bleeder tube over the bleed screw, then 
open the bleed screw one turn and allow the fluid 
to drain into a clean container. 


6 Insert a thin blade lever between the pad and the 
disc and exert sufficient pressure on the lever to 
force the piston to the bottom of the bore. 


Uf Withdraw the pad and clean all dirt and dust away 
from the piston and surrounding area. 


Refitting 
1 Install the new pad. 


2 __Repeat the operation on the other pad and tighten 
the bleed screw. 


3 Insert the combined anti-rattle springs and squeal 
shims. 


NOTE: The shims must be fitted with the arrows pointing 
in the direction of wheel rotation. 


4 Replace the split pin (head to the outside of the 
caliper), bend the long leg of the split pin upwards 
to adequately retain the pin, or fit the pad retaining 
pin and spring clip. 


CAUTION: Do not attempt to drive the car until the brakes 
have been applied several times to bring the 
pads into contact with the disc. 


DISC BRAKE ASSEMBLY 


4A PAD RETAINING SPLIT PINS 
5  ANTI-RATTLE SPRING AND SQUEAL SHIM 
6 BRAKE PAD 
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IS) Check fluid level in the master cylinder and top up 
if necessary. 


DISC BRAKE CALIPERS 
Removing 


1 Raise the front of the vehicle and place stands 
under the lower suspension arms. 


2 Remove the road wheels. 


3 Disconnect the brake flexible pipe and plug fixed 
pipe to prevent loss of fluid. 


4 Remove the two bolts retaining the caliper to the 
swivel arm. 


5 Remove caliper complete with brake pads. 
Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 5, noting the following: 
(a) Bleed the brakes and refill the master cylinder 
to the correct level. 
Overhauling 


1 Remove the front brake caliper. 
Remove the brake pads. 
Remove the dust cover retaining rings. 


2 
3 
4 Remove the dust covers. 
5 


Insert a piece of clean cloth between the pistons, 
and remove them one at a time by applying 
compressed air to the fluid inlet port. 


6 Remove the sealing rings. 
CAUTION: Do not separate the two halves of the caliper. 
Inspection 

1 Clean all components in recommended brake fluid 


or methylated spirits. 


PZ Examine the pistons and caliper bore for signs of 
abrasion, scuffing or corrosion, renew. as 
necessary. 


Refitting 
Refer to Fig. R-7 


CAUTION: Immerse all new sealing rings and pistons in 
recommended brake fluid. 


1 Slacken the bleed screw. 


2 Locate the new sealing ring inside the caliper bore 
and press it into the seal groove. 


3 Locate the dust cover on the piston shoulder. 


4 Press the piston into the caliper bore using the tool 
18G590, until there is just sufficient space to insert 
ihe brake pad. 


Locate the dust cover on the cylinder shoulder. 

Fit the dust cover retaining ring. 

Repeat procedures 2 to 6 for the remaining piston. 
Fit the brake pads and refit caliper. 

Bleed the brakes. 
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Fig. R-7 
DISC BRAKE CALIPER COMPONENTS 


PAD RETAINING PINS AND CLIPS 

PAD RETAINING SPLIT PINS 

DUST COVER RETAINING RING 

DUST COVER 

PISTON 

SEALING RING 

BRAKE PAD 

ANTI-RATTLE SPRING AND SQUEAL SHIM 
BLEED SCREW 

SEALING RING 

DUST COVER ON PISTON SHOULDERS 
PISTON 

DUST COVER ON CYLINDER SHOULDER 
DUST COVER ON RETAINING RING 
CALIPER 
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REFACING BRAKE DISCS 
Removing 
1 Remove the hub cap and loosen wheel nuts. 


2 Raise the front of the car and place supports under 
the lower support arms. 


3 Remove wheel nuts and road wheel. 


4 Disconnect the brake pipe from flexible hose and 
plug both. 


Remove the brake caliper. 

Remove the hub grease cup. 

Remove the hub nut split pin, nut retainer and nut. 
Remove the keyed washer. 


Remove the hub. 
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Remove the four bolts retaining the disc to the hub 
(mark first before separation). 


aa Remove the disc. 


12 Inspect the brake disc for wear and scoring. 


Refacing 


If replacement of the disc is not possible, it may be 
reground, provided suitable grinding facilities are 
available. The disc must be rotary ground to a fine finish, 
and must be flat and parallel to the mounting surface. 


Both sides of the disc must be ground equally and the 
thickness must not be reduced by more than 1.27 mm 
(0.050 in) from the original thickness. Regrinding should 
only be considered if a new disc cannot be obtained. 


When fitted the disc must run equidistant between the 
caliper cylinders and parallel to the caliper. Run out at a 
radius of 120.6 mm (4.75 in) should not exceed 0.152 mm 
(0.006 in). 


CAUTION: When attaching the brake disc to the hub, 
ensure that both mounting surfaces are clean, 
free from burrs and irregularities. 


Refitting 


1 Refitting of the disc is the reversal of removing 
procedures 1 to 11. 


REAR BRAKE/AUTOMATIC 
ADJUSTMENT TYPE 


The rear drum brake (Fig. R-8) incorporates automatic 
adjustment of the lined shoes. 


A lever mechanism incorporated in the wheel cylinder 
adjusts the shoes automatically when the handbrake is 
applied. An arm attached to the lever engages a ratchet 
wheel which drives the adjustment screw of the wheel 
cylinder body. When the shoe lining wears, the increased 
handbrake lever movement results in rotation of the 
adjustment screw, thus extending the length of the wheel 
cylinder body. 


A safety factor is incorporated in the automatic 
adjustment mechanism as the adjustment screw is 
prevented from unscrewing completely from the ratchet 
wheel. This ensures the linings do not wear down to the 
rivets and score the drum. Consequently, when the 
linings are worn to a predetermined minimum thickness, 
the rear brakes no longer self-adjust and this is an 
indication to replace the brake shoes. 


Although the self adjustment of the rear brakes will not 
continue beyond a certain point, the brakes will still 
operate. 


However, the brake pedal position when the brakes are 
firmly applied will become progressively lower. At this 
point the brake linings must be replaced to prevent 
scoring of the drums. 


Removing 


1 Raise the rear of the vehicle and place stands 
under the rear axle. 


2 Remove the rear axle. 
3 Release the handbrake. 


4 Remove the screw retaining the brake drum and 
remove drum. 


i) Should the inner edge of the brake drum catch on 
the brake lining and prevent removal of the drum, it 
will be necessary to release the brake adjustment 
in the following manner: 


(a) Insert a screwdriver through one of the holes 
in the drum and lift the actuating lever away 
from the ratchet wheel. 


(b) Using a second screwdriver, turn the ratchet 
wheel to retract the brake shoes away from the 
drum. 


(c) The drum can now be removed. 
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Fig. R-8 
REAR BRAKE ASSEMBLY 
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Fig. R-9 


BACKING OFF ADJUSTING SCREW 


REAR WHEEL CYLINDERS 


The wheel cylinder is single acting and operates on the 
primary shoe. It is held on the backplate by two spring 
clips which permit the lateral movement essential to 
operate the trailing shoe. When the handbrake lever is 
applied, the lever tip moves the primary shoe on to the 
drum and the cylinder again reacts by sliding on the 
backplate to operate the trailing shoe. 


Because the brake has one leading and one trailing shoe 
it is equally efficient in both directions in motion. 


Removing 
iJ Raise and support the rear of the car on stands. 
2 Remove road wheel. 
3 Slacken the brake adjusters. 
4 Remove the brake drum. 
5 


Remove the brake shoes. Refer to ‘Relining Rear 
Brake Shoes.’ 


6 Disconnect the brake pipe from the wheel cylinder 
and plug the pipe to prevent spillage of brake fluid. 


if Disconnect the handbrake cable from the wheel 
cylinder operating lever. 


8 Remove the rubber boot retaining plate and spring 
plate. 


9 Withdraw the wheel cylinder from the backplate. 


10 Separate the handbrake lever from the wheel 
cylinder. 


Refitting 


1 Smear the slot in the backplate and wheel cylinder 
face with Girling Brake Grease. 


2S Locate the handbrake lever on the wheel cylinder 
engaging the spindles of the lever in the recess on 
the cylinder arms. 


3 Position the handbrake lever and neck of the 
wheel cylinder through the slot in the backplate. 
Fig. R-10. 


4 Slide the spring plate between the wheel cylinder 
and backplate. Fig. R-10. 


5 Slide the retaining plate between the spring plate 
and wheel cylinder, ensuring that the pips of the 
spring plate engage in the holes of the retaining 
plate. 


6 Reverse the removing procedures 4 to 8. 
iG Fit the road wheels. 


8 Operate the handbrake lever several times to set 
the rear brake adjusters. 


9 Bleed the brakes. 


10 Lower the car to the ground. 
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Fig. R-10 


REAR WHEEL CYLINDER LOCATION 


1 WHEEL CYLINDER 4 SPRING PLATE 
2 HANDBRAKE LEVER 5 BACKPLATE 
3 RETAINING PLATE 


OVERHAULING 
Refer Fig. R-11 


Removing 
1 Remove the rear wheel cylinder. 


Dismantling 
1 Remove the dust cover retaining ring. 
2 Remove the dust cover. 
3 Withdraw the piston. 


4 Remove the seal from the piston. 
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Fig. R-11 
REAR WHEEL CYLINDER COMPONENTS 


1. WHEEL CYLINDER 4 PISTON SEAL 
2 DUST COVER RETAINING CLIP 5 PISTON SEAL 
3 DUST COVER 


Inspecting 
1 Clean all components in Girling cleaning fluid or 
methylated spirits. 


2 Examine the wheel cylinder bore and if damaged or 
scored, renew the unit. 


Reassembling 


CAUTION: Immerse all components and new seals in a 
recommended brake fluid and assemble when 
wet. 


1 Fit seal with its flat surface towards the piston. 
Refitting 


1 Refitting is the reversal of the removing procedure 
1 and dismantling procedures 1 to 3. 


RELINING REAR BRAKE SHOES 


Removing 
1 Raise and support the rear of the car on stands. 


2 Remove the road wheels. 


3 Release the handbrake and remove the brake 
drum. 


4 Remove the retainer pins, springs and cup washers 
from the shoes. 


5 Remove the shoes from the backplate anchor. 


6 Remove the shoes and springs, easing the leading 
shoe off the handbrake operating lever. 


Uh Remove the support plate from the leading shoe. 
Fig. R-12. 


8 Remove the adjuster from the wheel cylinder and 
slacken any adjustment by rotating the ratchet 
wheel. 


9 Examine the lining thickness; if there is insufficient 
lining material above the rivet heads, the linings 
must be renewed. 


BONDED LININGS 


Reline when the brake lining is reduced to 1.58 mm (1/16 
in) at the lowest point. 


NOTE: New linings should be of the same make and type 
as specified to obtain even braking. Linings 
must be renewed in sets — not individual 
wheels. After riveting new brake linings to the 
brake shoes, remove any high spots before 
refitting the brake shoes. 
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REAR BRAKE SHOE LOCATION 


Inspecting 

1 Thoroughly clean the backplate and check the 
wheel cylinder for freedom of movement on its 
sliding surface. 


2 _ Check the brake shoe return springs for weakness 
and chafing. Renew if necessary. 


Refitting 
1 Smear both ends of the brake shoes, steady 
platforms, anchor posts and thread of the adjuster 
with Girling brake grease, keeping all grease from 
the rubber parts and brake linings. 


2 Ensure that the support plate on the leading shoe 
is correctly fitted. Fig. R-12. 


3 Check that the return springs are fitted to their 
correct holes. 


4 Replace the brake drum. 


5 Leaving the handbrake cable disconnected from 
the lever assembly, adjust the rear shoes by 
manually turning the adjusting screw until the 
shoes contact the drum. 


NOTE: The handbrake lever, Fig. R-12, should be pressed 
towards the backplate to ensure that the brake 
shoes are maintained in the OFF position. 
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6 Re-connect the handbrake cable to the lever 
assembly and operate the handbrake several times 
to finally set the rear brake adjusters. 


iv Replace the rear wheels and partially tighten the 
wheel nuts. 


8 Lower the car to the ground, tighten the wheel nuts 
to the specified torque and replace hub caps. 
HANDBRAKE CABLE ADJUSTMENT 


1 Raise the rear of the car and place suitable stands 
under rear axle. 


2 Adjust the rear brakes by applying the handbrake 
several times. 


3 Set the handbrake lever on the fourth ratchet tooth 
and check for braking effort on rear wheels. 


Fig. R-13 
HANDBRAKE CABLE ADJUSTMENT 
1 BRAKE CABLE 3 ADJUSTER LOCKNUT 


2 CABLE OUTER CASING 4 ADJUSTING NUT 


4 If the braking effort is insufficient, release the 
handbrake and adjust in the following manner: 


(a) Slacken the adjuster locknut. 


(6b) Turn the adjusting nut clockwise, holding the 
outer cable against rotation. 


(c) Tighten the locknut. 


(d) Set the handbrake lever on the fourth ratchet 
tooth and check adjustment. Repeat the above 
operation if the braking effort is not 
satisfactory. 


iS Tighten the locknut. 


6 Release the handbrake and check that the rear 
wheels rotate freely. 


PEDAL HOUSING ASSEMBLY 

Removing 

1 Remove the instrument cluster. 
Remove the front parcel tray. 
Remove the accelerator pedal. 
Disconnect the clutch master cylinder fluid line. 
Disconnect the brake.master cylinder fluid line. 
Remove the ignition coil. 


Disconnect the stop light wires. 
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Remove all the bolts and nuts retaining the pedal 
housing to the body. 


9 Pull the speedometer and accelerator cables out. 


10 Remove the pedal housing assembly. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 10, noting the following: 


(a) Bleed the brake hydraulic system. 


(b) Bleed the clutch hydraulic system. 


PEDAL ASSEMBLY 
Removing 
1 Remove the pedal housing assembly. 


2 Disconnect the return spring from the brake and 
clutch pedal. 


3 Remove the locknut retaining pedal pivot pin. 
4 Remove the throttle pedal stop. 


5 Remove the clutch pedal and master cylinder 
complete. 


6 Remove the brake pedal. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 6, noting the following: 


¥ 
(a) Bleed brake hydraulic system. 


(b) Bleed the clutch hydraulic system. 
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Fig. S-1 


THE LUCAS 15ACR ALTERNATOR 


NUT — PULLEY TO SHAFT 
WASHER FOR NUT 

DISTANCE COLLAR 

PULLEY 

FAN 

DRIVE END BRACKET 
THROUGH BOLT 

DRIVE END BALL RACE 
PLATE — BEARING RETAINING 
SCREW AND WASHER — PLATE RETAINER 
CIRCLIP — ROTOR TO SHAFT 
ROTOR 

BALL RACE — SLIP RING END 
STATOR 

WAVY WASHER 

SLIP RING END BRACKET 
BRUSH SET 


6 CYLINDER 


18 
19 
20 
21 

22 
23 
24 
25 
26 
27 

28 

29 
30 
31 

32 
33 
34 


BRUSH BOX ASSEMBLY 

FIELD DIODE AND TERMINAL ASSEMBLY 
POSITIVE HEAT SINK ASSEMBLY 

INSULATORS 

NEGATIVE HEAT SINK ASSEMBLY 

SUPPORT WASHER — ROTOR SHAFT DRIVE END 
SCREW — BRUSH BOX FIXING 

BRUSH BOX MOULDING 

SUNDRY PARTS KIT ITEMS 

REGULATOR 

SLIP RING 

NUTS AND WASHERS — MOUNTING BOLT 

BOLT 

ADJUSTING LINK 

SCREW AND WASHERS — LINK TO ALTERNATOR 
SCREW AND WASHERS — LINK TO ENGINE FRONT PLATE 
ADJUSTING SLEEVE 
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ELECTRICAL AND INSTRUMENTS 
GENERAL DESCRIPTION 


The electrical system is 12 volt negative earthed. The 
12 volt 9 plate battery is maintained in a charged 
condition by a Lucas Alternator mounted on the right 
hand side of the engine and belt driven from the 
crankshaft pulley. A charge indicator warning light is 
mounted on the instrument panel. 


Instruments are voltage controlled by a stabiliser fitted 
in the printed circuit situated behind the instrument 
panel. 


Starter motor equipment is Lucas, having inertia drive 
on the four cylinder engines and pre-engaged drive on 
the six cylinder engines. 


Headlamps are of the sealed beam type and do not use 
separate globes. 


The various circuits are protected from overload by 
fuses carried in a block mounted on the right hand 
side of the engine compartment. 


CAUTION: In the interests of safety, the battery should 
be disconnected before commencing any 
work on the vehicle, except in those 
procedures where it is essential to have the 
battery connected. 


BATTERY MAINTENANCE 


1 Keep the battery clean, dirt and moisture should 
not be allowed to accumulate on the battery top. 


2 Keep the terminals clean and _ free from 
corrosion. After cleaning, connect the main leads 
to the battery and seal against corrosion by 
smearing the terminals with petroleum jelly. 


3. The battery normally generates inflammable gas. 
Never examine a battery with an open flame. 


4 The level of the electrolyte in the battery must be 
maintained by the addition of distilled water 
whenever necessary. This will vary with operating 
and climatic conditions. 


5 It is essential that good electrical connections 
are maintained at all times. Battery terminals, 
earth connections, bonding strips, battery cables 
to the starter motor, switch and output terminals 
at the alternator are particularly important. 


SERVICE PRECAUTIONS 


It is important to observe the following precautions 
when servicing vehicles fitted with alternator charging 
systems. 


1 The correct polarity must be observed at all times 
when fitting batteries. (Positive to positive, 
negative to negative.) : 


2 When an additional battery is connected into the 
circuit, the mominal 12 volts of the system must 
be maintained and the connecting leads must be 


connected in parallel, positive to positive, 


negative to negative. 


3 When it is necessary to charge the battery care 
must be taken to ensure that the charger is 
connected correctly, and that the negative 
battery terminal is removed. 


4 Do not short across or ground any terminal 
connected in the charging circuit. 


5 Do not disconnect the battery terminals or make 
and break any connections in the charging 
circuit while the engine is running. 


6 Remove the battery leads and_ alternator 
connections prior to carrying out any electric arc 
welding on the vehicle. 


ALTERNATORS 


DESCRIPTION 


The alternator fitted to the four cylinder engines and 
the six cylinder engines are similar in size and 
construction. Both are nine diode units having in-built 
transistorised regulators. The four cylinder engines are 
equipped with Lucas 12 volt 15 ACR-2D alternators 
while six cylinder engines are equipped with Lucas 12 
volt 15 ACR-3D alternators. The alternators have 
different outputs — Refer GENERAL DATA. 


The. laminated stator carries a three phase star 
connected output winding. A twelve pole rotor carries 
the field winding. The rotor shaft is supported in ball 
race bearings located in both end brackets. Fig. S-1. 


The diodes and stator windings are cooled by air flow 
through the alternator, induced by a ventilating fan 
mounted on the rotor shaft at the drive end. 


No cut out is required since the diodes incorporated in 
the alternator prevent reverse currents flowing from the 
battery to the alternator. No current regulator is 
required as the inherent self regulating properties of 
the alternator limit the output current to a safe value. 


Design features include temperature compensation 
without the use of a thermistor, radio frequency 
interference suppression, which require no adjustment 
in service. 


The voltage regulator and alternator are isolated from 
the battery when the engine is stationary by means of 
the ignition switch. 


ROUTINE MAINTENANCE 


1 Cleaning 
Wipe away any dirt or oil which may collect 
around the slip ring end bracket ventilating 
aperture. 


2 Driving Belt Adjustment 
Occasionally inspect the driving belt for wear and 
tension. The use of high quality belts having a 
top width of 9.5 mm (% in) is essential on 
alternator installations. i 
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A slipping belt whether caused by oil 
contamination or insufficient tension will result in 
reduced alternator output and excessive wear on 
belts and pulleys. 

An overtight fan belt could result in premature 
failure of the alternator bearings. 


ALTERNATOR DRIVE BELT ADJUSTMENT 
1 Loosen the top mounting bolt. 


2 Loosen the bolt securing the alternator to the 
adjusting link. Fig. S-2. 

3 Move the alternator by hand and tighten the 
adjusting link bolt. 


4 Check the belt tension by applying firm finger 
pressure at the mid-point of the longest run of 
the belt. Deflection should be 12.7 mm (% in). 


5 New belts may require retensioning after the first 
500 km. 


LUBRICATION 


The ball race bearings in both end brackets are packed 
with grease during assembly, and will normally require 
no further lubrication, except during major overhaul. 


TEST DATA 


15 ACR-2D 


3.5 ohms + 5% @ 20°C 


0.198 ohms + 5% per phase 


12.7 mm (0.5 in) New 


TESTING THE ALTERNATOR 


Fault diagnosis and testing procedures associated with 
alternators differ considerably from ihe procedures 
used for commutator generators. 


Before carrying out any tests, first check the alternator 
belt tension, and all wiring connections in the charging 
circuit. 


Check the condition of the battery and ensure that it is 
fully charged before making the tests. 


4 CYLINDER 


Fig. S-2 


ALTERNATOR BELT ADJUSTMENT 


1. TOP MOUNTING BOLT 
2 ADJUSTING LINK BOLT 
3 ADJUSTING LINK ANCHOR BOLT 


6 CYLINDER 
15 ACR-3D 


0.198 ohms per phase 
12.7 mm (0.5 in) New 


ALTERNATOR CHARGING LAMP 

The charging system warning lamp is _ normally 
extinguished at all speeds once the engine is started. 
However, it will light if any of the following conditions 
occur in the charging system. 


1 No output from the charging system. 


2 Open circuit exciter diode/s — output below 
normal. 
) Short circuited exciter diode/s — _ output 


approximately 30 per cent of full capacity. 


4 Open or shorted negative power diodes. 


3.5 ohms + 5% @ 20°C 
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The alternator and voltage regulator test procedures on 
the vehicle or on the bench are as follows: 


EQUIPMENT REQUIREMENTS 


0-50 amp Moving Coil Ammeter. 

0-20 volt Moving Coil Voltmeter. 

Fully charged 12 volt battery. 

Carbon pile resistance or lamp load to carry 40 amps. 
Fig. S-3. 


Approx. Load Available at each Switch (Amps.) 
+5 5 7. 7. 5 35 


e N° 23-12V; 40W; S/C N® 362- 12V; 21W: S/C (or Substitutes) 
Fig. S-3 
LAMP BANK 


1 Disconnect the battery negative cable from the 
battery terminal. 


2 Remove the alternator positive cable from the 
alternator positive (+) terminal and link up the 
ammeter. Red lead to alternator positive (+) 
terminal and ammeter black lead to alternator 
positive cable. Refit battery negative cable and 
connect voltmeter leads across the battery 
positive to positive and negative to negative. 


TEST 


Place the resistance or lamp load across the battery 
and adjust to maintain a current absorption of 11 
amps. Run alternator to 5000 rpm (alternator speed) 
voltage limits should be 14.2 + 0.2 volt. 


TEST 2 


Increase resistance or lamp load to achieve 28 amps 
with the 15 ACR-2D alternator (4 cylinder engine) or 35 
amps with the 15 ACR-3D (6 cylinder engine) alternator 
output at 6000 rpm (alternator speed). Voltage reading 
should be 13.4-14.4 volts. 


TEST 3 


Maintain the alternator speed at 6000 rpm, bridge the 
output transistor casing and slip ring end bracket with 
a 9.5 mm (% in) wide screwdriver or similar tool. 


Increase resistance or lamp load until the voltmeter 
registers and maintains a reading of 13.4-13.6 volts. At 
this stage the ammeter current output should be 28 
amps minimum 15 ACR-2D alternator or 35 amps 
minimum 15 ACR-3D alternator. 


If the output reading on the ammeter is appreciably 
below these figures, a fault exists in the alternator. 


The voltage regulator is a non-adjustable unit, and if 
proved faulty, must be replaced with a new unit. 


Fig. S-4 


ALTERNATOR SLIP RING END BRACKET WIRING 
TERMINATIONS 


1 SCREWDRIVER BRIDGING BRACKET AND 
OUTPUT TRANSISTOR CASING (REF. TEST 3) 


NOISE DIAGNOSIS 


Excessive noise developed within the engine 
compartment by a glazed drive belt is often falsely 
diagnosed as noisy alternator bearings. 


A glazed belt may be easily recognised by the hard 
polished appearance on the driving or ‘V’ section face 
of the belt. As material fractures are likely to occur in a 
glazed belt, it is recommended that it be carefully 
inspected to determine whether replacement is 
necessary. 


Should the noise still be present after restarting the 
engine, proceed with tests of the water pump and 
alternator as outlined below. 


With engine stationary, remove the drive belt, restart 
the engine and listen for subject noise. Do not run the 
engine for longer than twenty seconds. 


If noise persists, the alternator and engine water pump 
assembly may be disregarded as the cause of the 
subject noise. 


lf operation of the engine without the drive belt 
eliminates the noise, the source is quite likely either in 
the alternator or engine water pump or both; or is 
possibly being caused by a faulty drive belt. 


A light smear of dry lubricant or soap, on the contact 
surfaces of the drive belt (whilst the ‘engine is 
stationary), will provide a quick means of determining 
whether the noise can be attributed to the belt. 


Prior to re-installing the drive belt, briskly spin first the 
alternator pulley and then the water pump pulley by 
hand, to establish if there is an obvious indication of 
roughness in either of these units. 
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If these tests by hand do not assist, as a guide in 
determining which of the two is causing the subject 
noise, fully inspect the drive belt and renew if frayed, 
cracked or worn, refit to engine and adjust to correct 
tension. 


Before conducting further noise tests, check the 
following: 


(a) Alternator mounting bolt must be tight. 


(b) BOTH alternator tension bracket bolts must 
be tight. 


Run the engine at various speeds between idle and 
approximately 2000 rpm listening carefully for the 
subject noise using a ‘sounding rod’ or an automotive 
type stethoscope. 


Correct belt tension is essential for efficient operation 
of the alternator and vehicle cooling system, but must 


not be excessive, otherwise damage to the bearings of 
driven components can result. 


Removing 
1 Disconnect the battery. 


2 Detach the terminal connectors from the 
alternator, noting correct locations. 


3 Remove the bolt from the alternator adjusting link. 


4 Slacken the alternator mounting bolt, lower the 
alternator and remove the belt. 


5 Withdraw the mounting bolt and remove the 
alternator. Fig. S-2. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 5, ensuring correct tension of the belt as 
previously described. 


Fig. S-5 
STARTER MOTOR LUCAS TYPE M35 AK 


THROUGH BOLTS (4 CYLINDER ENGINE) 17 COMMUTATOR 

DRIVE END BRACKET 24 YOKE 

THRUST WASHER 8 ARMATURE SHAFT 26 BRUSH SPRINGS 

COMMUTATOR END BRACKET SCREWS 9 BRUSH HOLDER 27 BUSH (COMMUTATOR END BRACKET) 
COMMUTATOR END BRACKET 12 END BRACKET BRUSHES 28 END PLATE 

INERTIA SPRING AND RETAINER 13 FIELD BRUSHES 30 FELT SEALS 

STARTER DRIVE ASSEMBLY 14 FIELD WINDINGS 35 BUSH (DRIVE END BRACKET) 
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STARTER MOTORS 
GENERAL DESCRIPTION 


The starter motors fitted to the four cylinder and six 
cylinder engines differ in construction and operation. The 
four cylinder engines are equipped with Lucas 12 volt 
M35 AK units having inertia drive, while the six cylinder 
engines are equipped with Lucas 12 volt M40 15AK units 
having a solenoid operated pre-engaged drive. 


Both types of starter motors employ end _ face 
commutators, the M35 AK unit having tapered brushes 
and the M40-15AK unit parallel brushes. Both sets of 
brushes are spring loaded longitudinally to maintain 
contact with the commutator. 


The starter motor wiring circuit of the six cylinder vehicle 
incorporates a relay switch when the automatic 
transmission is fitted, to overcome voltage drop caused 
by the inhibitor switch. 

DESCRIPTION (4 CYLINDER) 

The starter motor is a Lucas 12 volt M35 AK model, 
equipped with an inertia type drive. The commutator is 
mounted on the end face of the armature and the taper 
face brushes move longitudinally to maintain contact with 
the commutator. 


Removing 
1 Remove the lead from the terminal on the starter 
motor. 


2 Remove the bolt attaching the engine dipstick 
guide to the cylinder block. 


3 Loosen the nut locking the dipstick guide tube to 
the sump and turn the tube 180°. 


4 Remove the two bolts securing the starter motor to 
the engine backplate. 


5 Withdraw the starter motor. 


Refitting 
iL Refitting is the reverse of the removing procedures 
Acto:S: 
Dismantling 


Refer Fig. S-5 


1 Remove the field terminal nut, spring and insulated 
washers and spacing collar. 


2 Unscrew and remove the two through bolts. 


3 Remove the commutator end bracket and withdraw 
the two field brushes from their respective brush 
holders noting location of the short lead and long 
lead brushes. 


4 Withdraw drive end bracket and armature 
complete. If further dismantling is required 
proceed as follows: 


To remove drive end bracket and drive assembly: 


Press back shaft cup at drive end of armature 
shaft, remove circlip and remove collar, main 
spring and drive assembly in this order. 


5 Withdraw drive end bracket. 


Inspecting 


1 Fit a new brush to each brush holder in turn and 
using a push type spring gauge, press the brush in 
until approx. 1.5 mm (1/16 in) of the brush 
protrudes from the holder. 


2 The gauge reading should be 7.7 N (28 oz). If this 
figure is not obtained fit new springs. 


3 Check the brushes for wear. Fit a new brush set if 
any brush is worn to, or approaching 9.5 mm (% in) 
in length. 


4 To renew the end bracket brushes, remove the 
brush and terminal assemblies from the end 
bracket and fit new assemblies. 


&) To renew the field brushes, cut off the old brush 
leads, leaving about 6.4 mm (% in) of each lead in 
position. Solder the new leads to the stumps of the 
old leads. Ensure that the joint is adequately 
insulated. 


6 Examine the commutator face for burns, pitting 
and excessive wear. 


z Lightly machine the commutator to remove 
defects, at high speed using a sharp tool. Remove 
only the minimum of metal necessary. Do not 
machine the commutator beyond a diameter 3.1 
mm (0.120 in) less than original. 


8 Polish the machined surface with a very fine glass 
paper. DO NOT undercut the commutator segment 
insulation. 


BEARING REPLACEMENT 


1 Examine the fit of the end bracket bush on the 
armature shaft. Renew the bush if worn. 


2 To remove the bush, unrivet the end plate and 
detach the plate, felt ring, brush holder and 
insulation. 


3 Screw a 12 mm (% in) tap part way into the bush 
and withdraw the bush from the bracket. 


4 Examine the felt seals. Renew if necessary. 


5 Soak the new bush in SAE 30/40 engine oil for 24 
hours before fitting, or alternatively, soak the new 
bush in oil heated to 100°C (212°F) for two hours 
and allow to cool before fitting. 


6 _- Press in the new bush using a polished shouldered 
mandrel the same diameter as the bearing surface 
of the armature shaft. Do not ream the bush after 
fitting. 


ih Examine the fit of the armature shaft in the drive 
end bracket bush. Renew the bush if worn. 


8 Support the drive end bracket, and press out the 
bush. 


9 Soak the bush in oil as described in (19) and install 
as described in (20). 


10 Examine the drive components for wear or 
damage. 
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Reassembling 
1 Reverse the dismantling procedures 1 to 8, noting 
the following: 


(a) Take care to refit the internal thrust washer to 
the armature shaft at the commutator end. 


(b) When assembling the commutator end bracket 
it is important that the long and short field 
brush leads are fitted into their original brush 
holders and the long field brush lead is laced 
behind its adjoining earth brush lead. 


STARTER MOTOR SOLENOID 
(4 Cylinder Engine) 
Removing 
Refer Fig. S-6 


1 Disconnect the battery. 


2 Unscrew the terminal nuts and remove the cables 
from the terminals. Fig. S-6. 


3 Remove the two retaining screws and detach the 
solenoid. 


Fig. S-6 
STARTER MOTOR SOLENOID 
(4 CYLINDER ENGINE) 


1 SOLENOID 3 WIRING TERMINALS 
2 BATTERY TERMINAL 4 SOLENOID RETAINING 
AND NUTS SCREWS 
Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 3, making sure that all terminals are tightened 
correctly. 


DESCRIPTION (6 CYLINDER) 


The starter motor is a Lucas 12 volt M40 15AK model, 
equipped with a solenoid operated pre-engaged drive 
assembly. The commutator is mounted on the end face of 
the armature and the four spring loaded brushes move 
longitudinally to maintain contact with the commutator. 
Refer Fig. S-7. 


Removing 
1 Disconnect leads from solenoid. 


2 Remove the two bolts securing the starter motor to 
the engine adaptor plate. 


3 Withdraw the starter motor. 


NOTE: On models equipped with automatic 
transmissions, it may be necessary to angle the 
starter motor to clear the transmission oil 
cooler pipes. 


Refitting 
1 Refitting is a reversal of the removing procedures 1 
to 3. 


MAINTENANCE 


Routine maintenance is not necessary, but an occasional 
check should be made on the tightness of the solenoid 
and the vehicle battery terminal connections. 


Dismantling 


1 Disconnect the flexible lead from the solenoid 
‘STA’ (starter) terminal. 


2 Remove the nuts and washers securing the 
solenoid to the starter motor drive end bracket and 
withdraw the solenoid plunger (the plunger is 
hooked over the pinion actuating lever). 


3 Remove the starter yoke through bolts, withdraw 
the drive end bracket and armature as an 
assembly. : 


NOTE: There is a thrust washer at the commutator end of 
the armature. 


4 Separate the armature from the drive end bracket. 


5 Remove the two brush box retaining screws 
located on the rear face of the commutator end 
bracket. Brushes and brush springs can now be 
removed for detailed inspection. 


Inspecting 


1 After dismantling the starter motor, examine 
individual items. Each of the four brushes should 
be free to move in the brush box moulding. 
Sticking brushes can usually be freed by cleaning 
the brushes and moulding with a petrol moistened 
cloth. Brushes which are worn to, or are 
approaching 9.5 mm (% in) in length must be 
renewed as a Set. 


REPLACING THE BRUSHES 


1 The two earth brushes, flexible connectors and 
fixing plates are serviced as complete assemblies. 


2 To replace the field coil brushes, cut off their 
flexible leads 6.35 mm (% in) from the field winding 
joint. Solder the new long and short brush flexible 
leads to the ends of the original brush leads. 


NOTE: Note the positions of the long and short brush 
flexibles in relation to the commutator end 
bracket and field winding location, before 
cutting off leads. 
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SOLENOID 

TERMINAL NUTS AND WASHERS 
ARMATURE 

SHIM WASHER 

SPACER 

BRUSH BOX MOULDING 
ARMATURE BRUSHES (2) 

FIELD BRUSHES (2) 

BRUSH SPRINGS 

SPRING SEAT 

ARMATURE BRUSH — CE 

END BRACKET — CE 

FIXING THROUGH BOLT AND WASHER 


15 
16 
17 
18 
19 
20 
21 
22 
23 


Fig. S-7 
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LUCAS M40 15AK STARTER MOTOR 
LAYOUT OF STARTER MOTOR COMPONENTS 


(6 CYLINDER ENGINE) 


LEVER — PINION ENGAGING 
DRIVE ASSEMBLY 
RETAINING RING 

WASHER 

OPERATING PLATE 

SPRING SEAT 

SPRING 

RETAINING RING SLEEVE 
RETAINING RING 


SCREW AND WASHER — BRUSH BOX FIXING 


32 


34 


RETAINING RING COLLAR 
SPACER 

DRIVE END BRACKET ASSEMBLY 
BUSH 


PIVOT — PINION ENGAGING LEVER, EARLY 
MODELS — SCREWED ECCENTRIC PIVOT 


PUSH-ON-FIX AND WASHER FOR PIVOT, EARLY 
MODELS — LOCKNUT 


SEAL 


NUTS AND WASHERS — SOLENOID TO END 
BRACKET 


BOLTS AND WASHERS — STARTER MOTOR TO 
FLYWHEEL HOUSING 


FIELD COILS 
ROLLER CLUTCH DRIVE 
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1 
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Fig. S-8 
COMMUTATOR END BRACKET 


1 BRUSH GEAR RETAINING SCREWS 


Fig. S-9 


COMMUTATOR END BRACKET 
FRONT INSIDE VIEW 


LONG FIELD BRUSH LEAD THREADED THROUGH 
EARTH BRUSH TERMINAL 


LEADS TO FIELD COILS 


3 Ensure that the insulated sleeves on the new 
flexible leads provide the maximum coverage 
consistent with satisfactory soldering. 


COMMUTATOR 


1 A commutator in good condition will be burnished 
and free from pits and burned spots. Clean the 
commutator with a petrol moistened cloth. 


2 If the commutator is badly worn, mount the 
armature between centres in a lathe. rotate at high 
speed and take a light cut with a very sharp tool, 
removing no more metal than necessary and finally 
polish with very fine glass paper. DO NOT undercut 
the commutator segments. 


BEARING REPLACEMENT 


1 Both end brackets are fitted with self lubricating 
porous bronze bearing bushes. New bushes must 
be soaked in SAE 30/40 engine oil for 24 hours 
before fitting, or alternatively, soak the new bush in 
oil heated to 100°C (212°F) for two hours and allow 
to cool before fitting. The bushes must not be 
reamed after fitting. 


2 Bushes should be replaced on the occasion of 
major engine overhaul or when the starter motor is 
to be fitted to a replacement engine. 


3 The bush in the drive end bracket can be pressed 
out while supporting the bracket. 


4 Remove the bush in the commutator end bracket 
by inserting a 14 mm (9/16 in) tap for a few turns 
into the bush and withdraw the bush with the tap. 


Assembling 


1 Assembling is a reversal of the dismantling 
procedures, noting that when assembling the 
commutator end bracket it is important the long 
and short field brush flexible leads are fitted into 
their original brush holders and that the long field 
brush lead is laced through the arch of its 
adjoining earth brush fixing plate. 


STARTER MOTOR SOLENOID 
(6 Cylinder Engine) 
emoving ; 
1 Disconnect terminals and leads from solenoid. 
2 Remove the solenoid retaining nuts. 


<) Disconnect the solenoid plunger from the pinion 
actuating lever and remove the solenoid. 
Refitting 
1 Refitting is a reversal of the removing procedures 
noting the following: 


(a) Ensure all terminals are tightened correctly. 


(bo) Ensure that the drive operating lever is 
positioned correctly on the operating plate and 
solenoid plunger assembly. 
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6 Cylinder 


Pull in voltage 

Current Draw 

Hold in Winding 
Resistance Series Winding 


Resistance Shunt Winding 
Solenoid fixing nuts 
Retaining nut 


(c) Ensure that the internal thrust washer is fitted 
on the commutator end of the armature shaft. 


(d) Tighten solenoid retaining nuts to 6.1 Nm (4.5 
lb.f.ft.). 


START SWITCH 


Bog 


Fig. S-10 


STARTER MOTOR WIRING DIAGRAM 


STARTER MOTOR RELAY 


On cars fitted with automatic transmission a relay is fitted 
to overcome voltage drop caused by the inhibitor switch 
being fitted. The unit is not serviceable except by 
replacement. 


ROLLER CLUTCH DRIVE 


The roller clutch drive is a freewheeling device which 
prevents the armature from being rotated at an excessive 
speed in the event of the starter pinion remaining in mesh 
with the flywheel ring gear after the engine has started. 


Should the roller clutch drive prove faulty, a replacement 
unit must be fitted. 


Removing 
1 Remove starter motor. 
2 Remove armature from the starter motor. 


3 Mount the armature pinion end upwards in a press 
and apply pressure to the thrust collar. 


4 Remove jump ring and remove drive unit from 
armature shaft. 


7.5 volts maximum 

430 amps maximum 

12 amps 

0.225 + 0.017 ohms 

0.95 + 0.07 ohms 

Torque 6.1 Nm (4.5 Ib.f.ft.) 

Torque 2.20-2.70 Nm (20-24 Ib.f.in.) 


Fig. S-11 
STARTER RELAY INSTALLATION AUTOMATIC 
MODELS 
1 BLACK : 3 WHITE WITH RED 
2 BROWN 4 IDENTIFICATION TAG ° 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 4, noting the following: 


(a) Fit a new jump ring when assembling drive 
unit. 


(b) Lightly lubricate all moving parts with 
Molybond CS10 or equivalent. 


(c) Ensure that the drive unit moves freely around 
and along the armature shaft splines. 


WINDSCREEN WIPER 


DESCRIPTION 


The Lucas 12 AUW two speed wiper motor comprises a 
self-switching power unit driving two wiper arm 
wheelboxes by means of a flexible cable rack running 
through a rigid tube. The two pole motor has a 
permanent magnetic field consisting of two ceramic 
magnets housed in a cylindrical yoke. A two start work 
gear formed in the extended armature shaft drives a 
moulded gearwheel within the die cast gearbox. 
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Fig. S-12 


THE TWO SPEED WINDSHIELD WIPER MOTOR 


COMPONENTS 
1 GEARBOX COVER 8 DISHED WASHER 
2 SCREW FOR COVER 9 GEARBOX 
3 CONNECTING ROD 10 SCREW FOR LIMIT SWITCH 
4  CIRCLIP 11. LIMIT SWITCH ASSEMBLY 
5 PLAIN WASHER 12 BRUSH GEAR 
6 CABLE ASSEMBLY 13. SCREW 
7 SHAFT AND GEAR 14. ARMATURE 


Motion is imparted to the cable rack by a connecting rod 
and crosshead actuated by a crankpin carried on the 
gearwheel. Fig. S-12. 


Associated with the terminal assembly (positioned below 
the gearbox) are three fixed contacts running on an 
insulated slipring secured to the underside of the 
gearwheel. One of these fulfils the function of providing 
contact for a self-switching limit switch, while the others 
in conjunction with a special control switch — provide 
regenerative braking of the armature to give immediate 
armature deceleration, and therefore consistent parking 
of the blades when the motor is switched off. 


To produce two speed operation, a third brush is fitted to 
the brush box to which the armature positive lead is 
switched when the faster speed is required. Fig. S-12. 


ROUTINE MAINTENANCE 


All bearings are adequately lubricated during 
manufacture and require no maintenance. Oil, tar or 
similar deposits should be removed from the windscreen 
with methylated spirits. Silicone or wax polishes must not 
be used for this purpose. 


As the motor is of permanent magnet (Permag) design, 
the direction of rotation of the armature depends on the 
polarity of the supply to its terminals. If it is found 
necessary to run the motor while removed from the 


15 YOKE ASSEMBLY 


16 YOKE RETAINING SCREWS 
17 ARMATURE ADJUSTING SCREW 


INSET SHOWS POSITION OF CRANKPIN WITH 
CABLE RACK EXTENDED 


vehicle, the negative supply cable must be connected to 
motor terminal (1) and the positive supply to terminal (5) 


for normal speed or terminal (3) for high speed. Fig. S-13. 


= 
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Fig. S-13 
TWO SPEED MOTOR BRUSH ASSEMBLY 


Removing 
1 Remove the wiper arms and blades. 


2 Disconnect the electrical leads from the motor. 
3 Disconnect the wiper drive tube securing nut. 


4 Remove the screw retaining the wiper motor clamp 
band and remove the band. 


5 Lift the motor clear of its location. 


6 Pull the drive cable from the tube. 
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Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 6. 


Overhaul 


1 Disconnect the four 4BA screws from the gearbox 
cover and remove the cover. 


2 Slacken the cable rack clamp, remove the circlip 
and washer from the crankpin, and withdraw the 
connecting rod, taking care to retain the second 
flat washer beneath the rod. The crosshead may 
now be lifted clear of the gearbox. 


3 Remove the circlip and washer from the base of the 
shaft and gear. 


NOTE: To prevent possible scoring of the bush when 
removing the shaft use a smooth file to remove 
any burrs from the shaft. 


4 Remove the gear. Retain the dished washer placed 
on the shaft below the gear. 


5 It is not normally necessary to separate the 
crankpin mounting plate (a part of the gear-shaft) 
from the moulded gearwheel. However, should 
these parts become separated, it is essential on 
reassembly to observe the correct relative 
positioning of the crankpin and slipring, in order 
that the proper parking position of the wipers may 
be maintained. Refer Fig. S-12. Briefly, it is with the 
crankpin placed above the gap in the slipring outer 
area. 


6 Mark corresponding positions of the yoke and 
gearbox body (if not already marked from 
production) to ensure reassembly at a later stage in 
their current and original position. If fitted 180° out, 
the motor will run in reverse with incorrect 
functioning of the switch gear and damage to the 
switch contacts. 


7, Unscrew the two fixing bolts from the yoke and 
very carefully remove firstly the yoke and secondly 
the armature. Whilst removed, the yoke assembly 
must be laid clear of any swarf etc. which will be 
attracted to the pole pieces. 


BRUSH REPLACEMENT 


1 When the brushes are worn to 4.8 mm (3/16 in) in 
length, they must be replaced. Carefully open the 
rolled tags crimping the cable insulation, release 
the cable, and tear the brazed cable ends from the 
terminal on the switch plate. Remove and discard 
the old brushes taking care not to lose the brush 
spring which is loose in the brushbox. 


2 Clean the terminal plate and solder the new 
brushes into position. 


NOTE: The third brush (high speed) is stepped in section 
and must be replaced when the narrow section 
is worn away, allowing full brush contact with 
the armature. 


3 Fig. S-13 shows the correct method of fitting the 
brushes to the brushbox. It is particularly important 
that the third brush be fitted correctly. 


4 Brush springs which do not exert a force of 
140-200 gm (5-7 ozs) when compressed to 4 mm 
(0.158 in) in length, should be replaced. 


TESTING THE ARMATURE 


1 Use normal armature testing equipment to check 
for open or short circuits, and test the soundness 
of the armature insulation using a mains test lamp. 
If the lamp glows, faulty insulation is indicated. 


2 If the commutator is worn, it can be lightly skimmed 
by spinning the armature at high speed in a lathe, 
using a very sharp tool. Remove no more metal 
than is necessary and clear the intersegmental 
spaces of swarf when finished. 


GEARWHEEL 


Examine the gearwheel, especially the teeth, for signs of 
wear or damage. If evidence of this is seen, a new gear 
must be fitted. 


REASSEMBLING THE MOTOR 


1 This is a reversal of the dismantling procedure, but 
great care MUST be exercised not to damage the 
brushes when fitting the armature. The yoke must 
be refitted so that the scribe marks on the yoke 
body and gearbox casing are aligned. Tighten the 
yoke fixing bolts to 2.26 Nm (20 lIb.f.in.). Liberally 
lubricate all relevant parts with Zinc Oxide Grease. 


Fig. S-14 
ARMATURE END-FLOAT SCREW 


2 Check the armature end float by slackening the 
adjustment screw, holding the yoke vertically with 
the end-float adjuster uppermost — Refer Fig. S-14. 
Screw in the adjuster until a resistance is felt and 
then screw back for % turn, giving 0.050-0.203 mm 
(0.002-0.008 in) end float, then tighten the locknut. 
Refitting 


4] Refitting is the reversal of the removing procedures 
1 to 6. Refer Fig. S-15 for wiring connections. 
WINDSCREEN WIPER WHEELBOXES AND DRIVE 


Removing 
1 Remove the instrument panel. 


2 Remove the glove box. 
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Fig. S-15 


WIRING CONNECTIONS 


3 Remove the nuts retaining the wheelboxes and 
remove the spacer. 


4  Slacken the nuts clamping the wheelbox plates, 
glove box side and pull out the drive tube from the 
wheelbox. 


5 Remove the free drive tube and grommet through 
the glove box opening. 


6 Remove the wheelbox units through the instrument 
panel opening. 


if Collect the spacer and washer from each wheelbox 
unit. 


Inspecting 

1 Remove the locknut and screw retaining the rack 
tube and open the wheelbox. Check the spindle for 
freeness of rotation and the teeth of the wheel for 
damage. Seized units, or those with damaged teeth 
must be replaced. If the wheelboxes are 
serviceable, the spindles, wheels and rack should 
be reassembled with a liberal coating of Zinc Oxide 
Grease. 


Refitting 
1 Refitting is a reversal of the removing procedures 1 
to 7, except that the wheelbox covers should be 
left slack until the rack has been inserted, then 
tightened. 


ELECTRIC WINDSCREEN WASHER 


DESCRIPTION 


The windscreen washer bottle is attached to the left hand 
panel in the engine compartment. Fig. S-16. 


Water is forced from the washer bottle by an electrically 
driven impeller through plastic tubes connected to two 
twin jets which are mounted in front of the windscreen. 
The water is directed onto the windscreen when the outer 
end of the windscreen wiper control stalk is pressed 
inwards. The jets can be adjusted for height and angle of 
operation. 


Fig. S-16 


WINDSCREEN WASHER BOTTLE ASSEMBLY 


TESTING 
If the windscreen washer motor fails to operate check the 
following: 


1 Check that the windscreen washer switch is 
operative, and that power is being supplied to the 
electric motor in the base of the washer bottle. 


2 Remove the plastic tubes from the washer bottle. 
Disconnect the leads from the motor. 


3 Supply alternative power to the motor. If the 
electric motor does not function, replace the 
windscreen bottle assembly. 


NOTE: The windscreen washer bottle and electric motor 
are serviced as a complete assembly. 


4 Ensure that the holes in the jets are not blocked or 
corroded. 


5 Ensure that all electric leads and tubing are 
correctly positioned. 


Removing 


1 Disconnect the battery and the lead to the electric 
motor fitted into the base of the washer bottle. 


2 Withdraw the plastic tube from the base of the 
washer bottle. 


3 Remove the screw retaining the windscreen bottle 
strap. 


4 Withdraw the strap and remove the windscreen 
washer bottle assembly. 


Refitting 
4 Refitting is the reversal of the removing procedure. 
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COOLING SYSTEM FAN MOTOR 


Removing 


1 Disconnect the battery. 
Drain the cooling system. 


Remove air filter housing and element. 


Remove heater hose from thermostat housing. 


2 

3 

4 Remove top radiator hose. 

5 

6 Remove wires from fan motor and thermal switch. 
7 


Remove the bolts securing the fan motor mounting 
bracket to the valance and radiator mounting 
bracket and remove the fan, motor and bracket 
assembly. 


8 Loosen the screw retaining the fan to the armature 
shaft several turns and withdraw fan from the shaft. 


9 Mark the position of the fan motor mounting lugs 
on the mounting bracket, remove the retaining 
bolts and remove the fan motor from the bracket. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 9 noting the position of the fan motor on the 
mounting bracket. 


(a) Check the cooling system for leaks. 


(b) Ensure that the correct quantity of inhibitor is 
mixed with the water. 


Dismantling 
1 Remove the fan motor from the vehicle. 
2 Thoroughly clean exterior of the motor prior to 


dismantling. Use cleaning fluids sparingly to 
prevent contamination of the motor interior. 


3 Remove the two housing through bolts and lock 
washers. 


CAUTION: Do not pound the motor housing assembly as 
the ceramic magnets may be damaged. 


4 Retract the brushes and withdraw the armature 
assembly. 


5 Remove the ball and thrust pad assembly. 


NOTE: The thrust ball may have been dislodged and 
attracted to the magnets during dismantling 
operation. It is essential to locate the thrust ball 
and retain it for reassembly. 


Cleaning 


Clean the interior of the motor with moderate air pressure 
blast. Do not use liquid for internal cleaning. 


Inspecting 


1 Inspect the armature and polish the surface of the 
commutator if necessary. 


2. Check the length of the brushes and replace if they 
are worn down to 6.35 mm (0.250 in). 


3 Inspect brush springs, normal length is 38 mm 
(1.50 in) minimum. Replace if necessary. 


4 Check all wiring and insulation. 


5 Check the armature shaft and bearings. Should 
clearance exceed 0.05 mm (0.002 in) it may be 
necessary to renew the armature assembly and/or 
both sections of the motor housing. 


Assembling 


1 Lubricate both armature shaft bearings sparingly 
with light oil. 


2 Install brush springs and brushes to brush housing 
assembly. 


3 Apply grease to the end of the armature shaft to 
retain the thrust ball. 


4 Apply grease to the back face of the thrust pad 
assembly and locate in the recess in housing 
assembly. 


5 Retract the brushes and assemble armature to 
brush housing assembly. 


6 Install thrust washer on armature shaft. 


7 Install motor housing assembly, ensuring that the 
cut-out in brush housing assembly indexes with 
tongue in motor housing assembly. 


8 Install and tighten the two motor housing through 
bolts and lock washers. 


Testing 


If the motor speed is slow, tap the motor housing lightly 
with a plastic or wooden mallet adjacent to the armature 
bearings while the motor is running. This will assist the 
self aligning bearings to ‘free up’ on the armature. 


Refitting 
1 Refitting is the reverse of the removing procedures. 


IGNITION STARTER STEERING LOCK 
SWITCH 


DESCRIPTION 


The vehicle is equipped with a combined steering column 
lock, ignition and starter switch, operated by a key. 


The lock face is marked O (off), | (ancillary), II (ignition), 
Ill (start). 


To remove the key from the lock, turn the key to the | 
position, press the key in and while maintaining pressure, 
turn anti-clockwise to position O and withdraw the key. 
The steering lock is set during withdrawal of the key, and 
rotation of the steering wheel engages the lock bolt 
making it impossible to steer the car. 


NOTE: When the steering wheel is in the locked position 
it will be necessary to disengage the locking 
mechanism before the engine can be started. 
This is accomplished by fully inserting the key 
and turning it in a clockwise direction, 
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simultaneously turning the steering wheel 
slightly to release the lock bolt from the inner 
steering column. The key may now be turned to 
the start position. 


The steering column lock works in conjunction with and 
is integral with the ignition-starter switch. The designed 
operating sequence prevents the engine being started 
with the steering locked. Serious consequences may 
result from alteration or substitution of the ignition-start 
switch which would allow the engine to be started with 
the lock engaged. Under no circumstances must the 
ignition switch or the ignition-start function be separated 
from the steering lock. 


Removing and replacing the switch and steering lock is 
included in Section P — Steering. 


IGNITION SWITCH 


The ignition switch fitted to the current Marina vehicles 
may be removed independently of the steering lock 
assembly, using the following procedure. 


Removing 
1 Remove the screws retaining the switch cowls. 
2 Remove the switch cowls over the switch stalks. 


3 Disconnect the electrical leads at the harness 
connections. 


4 Remove the screw retaining the switch in the lock 
assembly. 


5 Remove the switch unit. 


Refitting 


4 Refitting is the reverse of the removing procedures 
1 to 5 ensuring that the locating peg registers in 
the groove in the steering column lock housing. 


Fig. S-17 
FUSE BLOCK 


FUSE UNIT 


DESCRIPTION 


The fuse holder is mounted on the right hand valance 
panel in the engine compartment. Fig. S-17. 


Fuse 1 connects terminals 1-2. This fuse protects the 
interior lamp, horn push and luggage compartment lamp 
(when fitted) circuits. 


Fuse 2 connects terminals 3-4. This fuse protects the 
circuits which function when the ignition is switched on. 
The circuits are — direction indicators, windscreen wiper 
motor, heater blower motor, brake stop warning lamps 
and reversing lamps. 


Two spare fuses are provided. The fuses are blow rated 
35 amperes. 


Line fuse 

The line fuse protects the park, tail and number plate 
lamp circuit. Fig. S-18. It is located in a cylindrical fuse 
holder adjacent to the instrument wiring connector near 
the fuse box and is rated at 15 amperes. A line fuse also 
protects the radio when fitted. 


Fig. S-18 
LINE FUSE 


The units protected by each fuse may be identified by 
referring to the wiring diagram, Figs. S-29 and S-30. 


A blown fuse is indicated by the failure of all the units 
protected by it. The fuse in question should be removed 
from its spring clips. If the fuse has blown, the separated 
and fused state of wire will be visible inside the glass 
tube. Before renewing a blown fuse, inspect the wiring of 
all the circults protected by that fuse for evidence of a 
short circuit or other fault which may have caused the 
fuse to blow. 


LAMPS 


HEADLIGHT (SEALED BEAM) 


The headlights are of the sealed beam type and must be 
replaced when the failure of either filament occurs. Refer 
Fig. S-19. 


Removing 


1 Remove the four screws retaining the top of the 
grille. 


2 Remove the grille by pulling out at the top and 
lifting upwards to clear the bottom locating lugs 
from their slots. 


3 Remove the three screws securing the sealed 
beam rim. 


4 Remove the sealed beam and detach the wiring 


socket. 
Refitting 
it Refitting is the reverse of the removing procedures 
1 to 4. 
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Fig. S-19 
REMOVING SEALED BEAM HEADLAMP UNITS 


1 SCREWS RETAINING GRILLE 3 RIM SCREWS 


6 VERTICAL ADJUSTING SCREW 


2 GRILLE 4 SEALED BEAM UNIT 7 HORIZONTAL ADJUSTING SCREW 
5 WIRING PLUG 


SETTING THE HEADLAMPS 


t The headlamp beams should be set slightly below 
horizontal, or in accordance with local regulations. 


2 Vertical adjustment is made by turning the screw at 
the top of the lamp, and horizontal adjustment 
made by turning the screw at the side of the lamp. 
A headlamp beam-setting machine should be used 
for this operation. lf this is not available a 
headlamp aiming chart should be used. The car 
must be at kerbside weight, i.e. with oil and water 
in the engine, spare wheel, and no passengers. 
Tyres are to be at recommended pressures. 


3 The beams are affected by the load carried in the 
car and consequent deflection. They should 
therefore only be set on a flat, level surface, with 
the car normally loaded as for night driving. The 
beams must never be set above horizontal, as this 
will result in the drivers of oncoming traffic being 
dazzled and also give inferior road illumination. 


FRONT PARKING/DIRECTION INDICATOR 
LAMPS 


The combined front parking and direction indicator 
lamps are mounted beneath the front bumper bar, one 
each side of the car. The parking lamp has a white 
lens and the direction indicator lens is amber. 


Removing 


1 Remove the two screws retaining the lenses. Fig. 


S-20. 
(ed Remove the two lenses. 


3 Remove the two bulbs from their bayonet sockets. 


FRONT PARKING/DIRECTION INDICATOR LAMP 

2 LENS RETAINING SCREWS 5 WIRES AND CONNECTORS 
3 LENSES 6 LAMP RETAINING NUTS 

4 BULBS 7 LAMP AND SEAL 


4 Disconnect the wiring at the connectors on the 
front guard valance. 


5 Remove the four nuts retaining the lamp to the 
body from inside the front guard. 


6 Detach the lamp and rubber seal from the body. 


Refitting 
u Refitting is the reverse of the removing procedures 
1 to 6. 
TAIL, STOP AND DIRECTION INDICATOR 


AND REVERSING LAMPS 


The combined tail, stop, direction indicator and reversing 
lamps are enclosed in a single unit mounted on each 
side, rear of the body. Fig. S-21. 
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Fig. S-21 


TAIL, STOP, DIRECTION INDICATOR AND REVERSING LAMPS 


3 BULB HOLDERS 


6 LENS RETAINING SCREWS 


5 LAMP BODY 


4 LAMP RETAINING NUTS 


The unit is curved around the rear of the body and the 
direction indicator light is visible from both the rear and 
the side of the vehicle. 


Removing 
1 Lift the luggage compartment lid. 


2 Pull out the two bulb holders from the rear of the 
lamp. 


3 Remove the six nuts retaining the lamp to the body, 
from inside the luggage compartment. 


4 Detach the lamp assembly from the body. 


Ss Remove the ten screws retaining the lenses to the 
lamp assembly. 
6 _ Detach the lenses, metal surround and rubber seal. 
Refitting : 
1 Reverse the procedures 1 to 6, noting that the bulb 
holders are not interchangeable. 


CAUTION: Ensure that the lamp to body sealing will 
prevent the ingress of water. 


INTERIOR LIGHT 


The interior light is mounted in the roof of the body 
immediately above the windscreen. The three-position 
switch is mounted in the light assembly. Fig. S-22. 


7 LENS AND SURROUND 


Fig. S-22 
INTERIOR LIGHT 
1 LAMP LENS 3 LAMP BODY 
2 FESTOON BULB 4 SWITCH 


Removing 
1 Disconnect the battery. 


2 Lift off the cover. 
3 __Lift out the festoon type bulb. 
4 Remove the two screws retaining the light body. 


5 Remove the lamp body and disconnect the wires. 


& 


Refitting 
1 Reverse the removing procedures 1 to 5. 


| 
| 
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FLASHER UNIT 
FUNCTIONS OF THE WARNING LAMP 


The warning lamp indicates the correct operation of the 
flasher unit and also warns of any bulb failure occurring 
in the external direction indicator lamps. This will result in 
a reduction in bulb current flowing through the coil, 
reducing the electro-magnetic effect acting on the 
secondary armature of the unit, thereby preventing 
closure of the pilot light contacts. Should a bulb become 
inoperative on one side, both direction indicator lamps 
will glow very weakly when operated on that side, and 
there will be no audible click from the flasher unit. 


CHECKING FAULTY OPERATION 
In the event of a failure, carry out the following tests: 


1 Check that bulbs are of the correct type and have 
not failed. 


2 Refer to the wiring diagram and check all relevant 
connections. 


3 Check the appropriate fuse. 


4 With the ignition ‘on’ check that the voltage is 
present between terminal ‘B’ of the flasher unit and 
earth. 


5 Connect flasher unit terminals ‘B’ and ‘L’ to each 
other and operate the direction indicator switch. If 
the lamps now operate, the flasher unit is defective 
and should be replaced. 


SWITCHES 


LIGHTING SWITCH 


The lighting switch is of the rocker type mounted on the 
right hand side of the lower fascia panel. Fig. S-23. 


Press the lower end of the switch rocker into the first 
position to switch on the park and rear lamps, and to the 
second down position for the headlamps. 


When the high beam is in operation a blue warning lamp 
is illuminated on the dash panel. 
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HEADLAMP SWITCH REMOVAL 
2 CHOKE CONTROL KNOB 5 TERMINALS 
3 FINISHER RETAINING SCREWS ~—_6_—- SWITCH AND PANEL 
4 FINISHER 


Removing 
1 Disconnect the battery. 


2 Pull out the choke control to its fullest extent. 


3 Remove the two screws retaining the finisher strip. 
Fig. S-23. 


4 Remove the wires from the terminals on the rear of 
the switch. 


5 Lift back the finisher and remove the switch. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 5. 


HEADLAMP/DIPPER/FLASHER, HORN, 
DIRECTION INDICATOR SWITCH 


Removing 
Refer Fig. S-24 
1 Disconnect the battery. 
2 Remove the steering column cowl. 


3 Remove the cover from the centre of the steering 
wheel. 
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COLUMN MOUNTED CONTROLS 
WINDSCREEN WASHER 9 SWITCH ASSEMBLY 


HORN 10 A LOCATING LUG 
WIRING CONNECTORS 
SWITCH CLAMP SCREW 


10 B STRIKER LUG 
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4 Remove the steering wheel securing nut. 


5 Mark the relation of the steering wheel to the inner 
steering column for correct refitting. 


6 Remove the steering wheel. 


if Detach the switch wires at the connector under the 
fascia panel. 


8 Slacken the switch clamp screw. 
9 _Lift the switch off the steering column. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 9, noting the following: 


(a) The lug on the inner diameter of the switch 
locates in the slot in the outer steering column. 


(b) The striker dog on the nylon switch centre is in 
line with and towards the switch stalk. 


BRAKE STOPLIGHT SWITCH 


The stoplight switch is mounted on the pedal housing 
and is operated by the brake pedal. 


Removing 
1 Remove the two wires from the switch. 


4 Remove the nut from the inside of the pedal 
housing, retaining the switch. 


3 Remove the switch. 
Refitting 
1 Reverse the removing procedures 1 to 3. 


NOTE: The switch must be replaced if found to be faulty. 


REVERSING LIGHT SWITCH 
The reversing light switch is mounted on _ the 
synchromesh gearbox extension housing and operated 
by the gear selector shift rod. 
Removing 
1 Remove the two wires from the switch. 


2 Unscrew the switch assembly from the gearbox 
extension housing. 


NOTE: The switch must be replaced if found to be faulty. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 and 2. 


AUTOMATIC TRANSMISSION 


The reversing light switch is a part of the inhibitor switch 
mounted on the left hand side of the automatic 
. transmission housing. 


Care must be taken to ensure that the wires are 
connected to the correct terminals 


HORN AND HORN-PUSH SWITCH 


All Deluxe and Super 4 Door Deluxe units are fitted with 
single RVB horns, while the Super 2 Door is fitted with 
twin horns. 


The horns are operated by pressing the button located 
on the tip of the flasher stalk. Fig. S-24. 


MAINTENANCE 


lf a horn fails or operates in an unsatisfactory manner, 
carry out the following external checks. 


1 Examine the wiring of the horn circuit, renewing if 
badly worn or chafed. Ensure that all connections 
are clean and tight, and the connections are firmly 
affixed to the cable. 


2 Check that all the bolts securing the horn do not 
foul any other fixtures. 


3 Check that the horn button contacts are clean. 


4 Should the horn fail to operate after these tests 
have been carried out, it will be necessary to fit a 
replacement. 


INSTRUMENTS 


FUEL GAUGE AND TEMPERATURE GAUGE 
Removing 
1 Disconnect the battery. 
2 Remove the instrument panel. 


3 Remove the four screws and washers retaining the 
instrument pack to the instrument panel. 


4 Remove the four sleeve screws and_ special 
washers from the rear of the gauge unit. 


5 Remove the three clips retaining the instrument 
glass and panel. 


6 Remove the three screws securing the instrument 
face plate. 


in Remove the fuel gauge. 


8 Remove the temperature gauge. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 8. 


WARNING AND PANEL LAMPS 


The warning and panel lamp bulbs are located in the 
positions illustrated. Access to the bulb holders is gained 
by removing the fascia panel. The panel is retained by 
four screws. After removing the push-fit bulb holders (1) 
and capless bulbs (2) the panel may be withdrawn. Fig. 
S-25. 
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Fig. S-25 


INSTRUMENT WARNING LAMPS 


1 BULB HOLDER 2 BULB 


INSTRUMENT ASSEMBLY HOUSING 
Removing 
1 Disconnect the battery. 


2 Unscrew the knurled nut _ retaining the 
speedometer cable to the speedometer head and 
disconnect the cable. 


3 Remove the four screws retaining the instrument 
panel. 


NOTE: The two longest screws are fitted above the 
instruments. 


4 Disconnect the electrical multi-connector from the 
rear of the instrument panel. 


5 Disconnect the two ‘Lucar’ connector wires from 
the tachometer. 


6 Remove the instrument panel. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 6. 


Fig. S-26 


FASCIA PANEL MOULDING REMOVAL 


1 CHOKE CONTROL 
2-6 PANEL RETAINING SCREWS 
7 SWITCH LEADS 
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FASCIA PANEL MOULDING 


Removing 
Refer Fig. S-26 


1 


Disconnect battery. 


2 Disconnect choke cable from carburetter. 

3 Remove steering column cowl. 

4 Remove heater control knobs. 

w) Remove fan, headlight and panel light terminals. 

6 Remove the screws retaining the switch panel and 
remove the panel. 

Refitting 

1 Refitting is the reversal of the removing procedures 
1 to 6 ensuring that the choke cable is correctly 
adjusted. 

TACHOMETER OR CLOCK 
Removing 

1 Disconnect the battery. 

2 Remove the instrument assembly housing. 

3 Remove the six screws securing the instrument 
and gauge assemblies to the panel. 

4 Disconnect the Lucar connectors to the 
tachometer/clock. 

5 Carefully remove the tachometer/clock from the 
printed circuit. 

6 Remove the tachometer/clock lamp bulb. 

7 Remove the printed circuit plastic locating plug. 

8 Carefully ‘peel back’ the printed circuit from 
tachometer/clock. 

9 Remove the two outer tachometer/clock bracket 
securing screws. 

Refitting 

1 Refitting is the reverse of the removing procedures 
1 to 9 taking care not to excessively tighten the 
printed circuit connector screw. 

SPEEDOMETER 
Removing 

1 Disconnect the battery. 

2 Remove the instrument panel. 

3 Remove the four screws and washers retaining the 
instrument pack to the instrument panel. 

4 Remove the instrument pack and undo the knurled 
nut retaining the speedometer cable to the 
speedometer. 

5 Remove the two screws retaining the speedometer. 

6 Remove the three clips retaining the instrument 
glass and bezel. 

f Remove the speedometer. 
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Refitting RADIO 
1 Refitting is the reverse of the removing procedures 
1 to 7. RADIO PACK 


TESTING THE INSTRUMENTS 


The bimetal type instruments are very readily and 
accurately tested using the Smiths Electrical Instrument 
Test Unit Type ‘M’. This test unit is also suitable for old 
semi-conductor type indicators. 


The test unit consists of a small panel containing a 
two-way switch to which is attached a long and a short 
lead each with crocodile clips. It is important that the 
car’s battery is in a fully charged state for these checks to 
be made correctly. 


With the ignition off, disconnect the lead at the tank unit 
or the fuel gauge, whichever is being tested, and connect 
the long lead to it, with the short lead going to earth. 


1 With the test panel switch in the No. 1 position, 
switch on the ignition. After two minutes the gauge 
should read EMPTY or COLD. 


2 Switch the test unit to the No. 2 position, when the 
gauge should move slowly to FULL or HOT. 


If the gauge reads correctly, when tested, the block or 
tank gauge units will be at fault and should be replaced. If 
the gauge reads incorrectly it should be replaced. 


It is possible that if the gauges consistently over or 
under-record both on the vehicle and with the test unit, 
that the voltage stabilizer unit is faulty, as both gauges 
are connecied to this. If, however, wiring is suspected, 
pull out the stabilizer unit and either substitute with a new 
one and note the reading, if this is the same, suspect the 
wiring; or connect to the test unit and if the indicator now 
reads correctly then it can be assumed that the wiring is 
faulty. 


NOTE: If a SMITHS Model SR/D366 test unit is used, 
follow directions thereon. 


CIGAR LIGHTER 
Removing 
1 Remove the ‘live’ wire from the back of the lighter. 


2 Unscrew the securing tube retaining the lighter 
body to the fascia panel and remove the lighter 


body. 
Refitting 
1 Refitting is the reverse of the removing procedures 
1 and 2. 


NOTE: A 2 amp line fuse is incorporated in the power 
lead to the radio. 


Removing 
1 Disconnect aerial lead. 
2 Disconnect speaker wire and power lead. 
3 Remove tuning and volume knobs. 


4 Remove the nuts from the tuning and volume 
spindle sleeves. 


tS) Remove the speaker. 


6 Remove rear mounting bracket and remove the left 
hand rear screw from lower fascia mounting. 


vA Remove radio from fascia. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 7. 
SPEAKER 
Removing 


1 Remove the instrument cluster. 
2 Disconnect speaker wires from radio. 
3 Remove the speaker fascia cover. 


4 Remove the four screws securing the speaker to 
the fascia and remove the speaker. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 4. 
AERIAL 
Removing 


1 Loosen and remove the chrome hexagon nut 
securing the aerial to the fender. 


2 Disconnect the aerial lead from the radio and 
remove the aerial from under the fender and 
towards the front of the vehicle. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 and 2 ensuring that the aerial has a good earth 
on the fender. 
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INSTRUMENT PANEL PRINTED CIRCUIT DELUXE MODELS 


T2910 9 So i7 


Fig. S-27 5 


KEY TO DIAGRAMS 
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INSTRUMENT PANEL PRINTED CIRCUIT SUPER MODELS 
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STOP LAMP WARNING LAMP 
INSTRUMENT ILLUMINATION LAMP 
INSTRUMENT ILLUMINATION LAMP 
INSTRUMENT ILLUMINATION LAMP 
HIGH BEAM WARNING LAMP 

TIME PIECE OR TACHOMETER FEED 
VOLTAGE STABILIZER 


Fig. S-28 
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BATTERY 
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Fig. S-29 


WIRING DIAGRAM 
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NOTE: FOR WIRING COLOUR CODE 
REFER FIG. S-30 
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RELAY IN STARTER CIRCUIT. 
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DESCRIPTION 


Wheel and tyre equipment fitted to the various models 
are as follows: ; 


150/175-OHC MODELS 


Pressed steel disc wheel 330.2 x 114.3 mm 


(13 x 4.5 J in) 
Tyre size Y78-L-13 Cross-Ply 


Ro-style wheel (optional) 330.2 x 139.7 mm 


(13x 5:5: JJ-in) 
Tyre size ZR7OH-13 Radial 


262-SIX MODELS 


330.2 x 127 mm 
(13 x 5.0 in) 


Pressed steel disc wheel 


Tyre size A78-L-13 Cross-Ply 


330.2 x 139.7 mm 
Glisix S:5d) in) 


Ro-styled wheel (optional) 


Tyre size 165 SR-13 Radial 


WHEELS 
WHEEL NUTS 


Both type of wheels are secured to the hub by four 
11.10 mm (7/16 in) UNF right hand threaded nuts. 


NOTE: It is important that the correct nut be used in 
conjunction with each type of wheel. The 
Ro-style wheel nut is identified by its chrome 
finish. 


The wheel nuts should be tightened to the specified 
torque of 81 Nm (60 Ib.f.ft.) in the correct sequence. 
Refer Fig. T-1. The nuts should be moderately 
tightened whilst the vehicle is supported on a jack then 
finally tightened to the specified torque when the wheel 
is on the ground. 


e) e) 
Bi O4 ina O2 
1e) ie) 
2 3 
BASIC FINAL 
Fig. T-1 


WHEEL NUT TIGHTENING SEQUENCE 


SPARE WHEEL LOCATION 


The spare wheel is located in the left-hand side of the 
boot in an upright position. Fig. T-2. It is retained by a 
‘Pirelli’ strap in ‘150’ and ‘175’ vehicles and by a metal 
bracket and strap in ‘262’ vehicles. 


Fig. T-2 
SPARE WHEEL LOCATION 


JACKING POSITIONS 


Two jacking positions are provided on each side of the 
vehicle. These consist of locating holes in the 
underside of the crossmembers protruding to the body 
sill extremities. Fig. T-3. 


NOTE: Extreme care must be taken to ensure that the 
contact spigot of the jack correctly engages 
the locating hole. 


IMPORTANT: Do not work under a raised vehicle 
unless it is supported on rigid stands. 


Fig. T-3 


JACKING POSITIONS 


WHEEL SAFETY RIM 


The safety rim type wheels fitted to these models 
conform to Australian Design regulations. The design 
provides a safety feature giving added protection in 
case of tyre blow-out or rapid deflation while the car is 
in motion. The shape of the rim is such that if sudden 
deflation occurs the tyre beads are pressed outwards 
against the wheel rim flanges, rather than inwards and 
away from the rims. Fig. T-4. 
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Fig. T-4 


SAFETY TYPE WHEEL RIM 
(Arrows indicate the safety flanges) 


TYRES 


Modern cars are fitted with either cross-ply or radial-ply 
tyres. Because of the differences in construction of 
cross-ply and radial-ply tyres, they have vastly different 
cornering characteristics. 


RADIAL-PLY TYRES 


Radial-ply tyres have their textile casing cords running 
radially from bead to bead and a belt of textile or steel 
cords under the tread. Fig. T-5. 


Fig. T-5 


RADIAL-PLY TYRE CONSTRUCTION 


1. TREAD BRACING LAYERS 6 BEAD WRAP 

2 RADIAL PLIES 7 BEAD WIRES 

3 FABRIC FILLER 8 CHAFER, 

4 INNER LINING 9 WALL RUBBER 
5. 4 RILLER 10 TREAD 


CROSS-PLY TYRES 


Cross-ply tyres have textile cords running diagonally 
from bead to bead. Fig. T-6. 


The wrong combination of radial and cross-ply tyres on 
a car can be dangerous and both types cannot be 
mixed. Do-not under any circumstances have radial-ply 
tyres on the front wheels with cross-ply on the rear. Do 
not mix cross-ply and radial-ply tyres on the same axle. 
Should it be necessary to fit the spare tyre and it 
results in ‘mixed’ tyres on either front or rear axle, the 
vehicle should be driven at low speed and for the 
minimum distance necessary to obtain assistance. 


For the best performance and safety use cross-ply 
tyres all round or radial-ply tyres all round. Mixed tyres 
must not be used for high speed operation. 


Fig. T-6 


CROSS-PLY TYRE CONSTRUCTION 


1 CASING PLIES 6 CASING PLIES 
2 INNER LINER 7 CHAFER 

3) ‘PIELER 8 WALL RUBBER 
4 BEAD WIRES 9 TREAD 

5 BEAD WRAP 


TYRE CLASSIFICATION 


Current production tyres are marked to indicate the 
size, construction, speed and load ratings. The 
classification must be adhered to when selecting tyres 
for each application. 


The tyre marking system is designed to assist all those 
concerned namely: the tyre engineer, the car 
manufacturer, the various standards authorities 
responsible for tyres, rims and safety, the tyre dealer, 
and most important the customer. These markings are 
on the side wall and they indicate the shape, 
dimensions, load and speed at which the tyre was 
designed to operate. 


Details of the tyre specifications are in the GENERAL 
DATA section. To comply with the Design Regulations 
a label showing all relevant tyre information is affixed 
to the right hand front valance, reference Fig. A-5. 


TYRE WEAR 


Bad driving habits possibly contribute as much to 
excessive tyre wear as any other single cause. Wear 
caused by cornering and turning at acute angles can 
be identified by rounded shoulders on the tyre and 
small rough abrasions and small fins raised by the 
cornering friction against the road. 


High speed cornering may also cause front tyre 
scuffing across the tread and rear tyre inside edge 
wear, although the wheel alignment factors are within 
the specifications and the tyres correctly inflated. 
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TYRE PRESSURES 


One of the most important aspects of tyre maintenance 
is the correct pressure at all times. Not only is correct 
tyre pressure essential for riding comfort, but it has 
considerable influence on the handling characteristics 


of the vehicles. Details of tyre pressures are in the 


GENERAL DATA section. 


UNDER-INFLATION 


Under-inflation produces abnormal deflection of tyres 
resulting in excess wear in the shoulder area, also 
excessive heat build-up. The extra strain increases the 
risk of separation failure. Reference Fig. T-7. 


Fig. T-7 
UNDER-INFLATION 


OVER-INFLATION 


Over-inflation reduces the normal flexing of tyres 
resulting in undue wear in the centre of the tread. 
Over-inflation makes the fabric plies more susceptible 
to impact damage. Reference Fig. T-8. 


Fig. T-8 


OVER-INFLATION 


CAUTION: Do not bleed air from tyres when hot to 
reduce increased pressure. Tyre pressures 
should always be checked when the tyres are 
cold. 


Valve caps should always be replaced and _ firmly 
tightened by hand. Valve caps prevent the ingress of 
dirt and water which will contribute to valve leakage 
and under-inflation. 


TYRE INTERCHANGE 


It is recommended that cross-ply tyres be interchanged 
as shown in Fig. T-9 so that even wear and maximum 
tyre life may be attained. 


ee eit nt fone ee 
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Fig. T-9 
TYRE INTERCHANGING SEQUENCE 
(Cross-Ply only) 


Radial-ply tyres should not be rotated other than to 
exchange front and rear on the same side. 


VALVES 


A mushroom-head valve is used with tubeless tyres. 
The valve is secured by a stepped flange and the air 
pressure inside the tyre. 


A universal tool with a brass dust cap soldered in the 
end will ease fitting of valves. To fit the valve follow the 
manufacturers’ recommendations. 


INSPECTION 


In the interest of safety a simple check should be made 
of tyres at least once a week and particularly before 
long fast runs. 


Remove stones and any other objects embedded in the 
tread. 


WARNING: Tyres which are at an advanced state of 
wear offer less resistance to punctures, but 
the main danger is their reduced gripping 
power particularly on wet roads. 


CAUTION: Tyre wear must not exceed the minimum 
tread thickness of 1.5 mm (1/16 in) as 
specified by the Transport Authorities. It is an 
offence to run tyres where the tread pattern 
of the tyre does not have sufficient depth. 
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REPAIRS 


If a tyre has been damaged it must be repaired by 
means of a vulcanized repair, otherwise the damage 
may extend and ruin the tyre. A minor penetration of 
the tread of a tubeless tyre, cross-ply or radial-ply, by a 
nail or small screw can be plugged using a tubeless 
tyre repair kit. Such a repair should be regarded as a 
temporary ‘GET YOU HOME’ expedient only and 
should be completely repaired with a patch vulcanized 
on the inside of the casing as soon as _ possible 
afterwards. Under no circumstances should a plug 
repair be made to the sidewall of a tyre. 


AIR LEAKS 


Leaks at tyre beads and wheel flanges may be 
corrected by straightening visible dents and by 
smoothing tyre-to-rim contact areas using coarse clean 
steel wool to remove surface irregularities. Any rust 
should be removed with a wire brush. 


CAUTION: Do not attempt to correct air leaks by 


soldering or brazing the wheel flange. If the 
rim metal is porous, fit a new wheel. 


WHEEL RUN-OUT 


Wheel run-out or eccentricity is the product of 
numerous causes, such as warped wheels, worn or 
incorrectly adjusted wheel bearings, bent rear axle 
shaft, incorrectly mounted wheel, warped hub. 


When run-out is evident, checks of the above 
components should be made to locate the actual 
causes and rectifications carried out. 


BALANCING 


See that tyre and wheel assemblies are correctly 
balanced, particularly if frequently travelling at high 
speeds. Vibration felt at the steering wheel may be an 
indication that the wheel assemblies are out of 
balance. The balance should be checked from time to 
time using accurate and reliable balancing equipment 
and carefully following the manufacturers’ instructions. 
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BODY FINISH 


PAINT 


The bodies of the Marina models are finished in baked 
enamel, having first been treated in the special Leyland 
Australia exclusive Rotodip process. 


The special Rotodip anti-rust treatment protects all 
surfaces of the vehicle body, inside and outside, prior 
to the colour coats being applied. 


The body of the car is fully immersed and rotated in a 
phosphating machine, dried in heating ovens, dipped in 
a rust inhibiting priming paint bath and finally passed 
through a baking oven. 


The final result is a fully rust-proofed body requiring the 
minimum of maintenance in achieving a high gloss and 
long life paint finish. 


Touch-up paint should be ordered in accordance with 
the paint identification reference attached to the 
vehicle. This will ensure correct colour match with the 
Original factory finish. 


To obtain best results and colour match, it is 
recommended that acrylic paint be used in preference 
to nitro-cellulose lacquer, as the fade rate of the former 
is more comparable with that of the original finish. 


Paint finish touch-up should be avoided whenever 
possible since a better job will be achieved by 
repainting an entire panel thus avoiding possible 
detection of paint demarcation lines between old and 
new finishes. 


WASHING AND POLISHING 


Regular care of the body finish is necessary if the new 
appearance of the car exterior is to be maintained 
against the effects of air pollution, rain and mud. 


Wash the bodywork frequently, using a soft sponge and 
plenty of water. Do not rub the surface. Large deposits of 
mud must be softened with water before using the 
sponge. 


Smears should be removed by a second wash in warm 
water liberally applied with a soft sponge. Dry the surface 
with a chamois-leather. In addition to the regular 
maintenance, special attention is required if the car is 
driven in extreme conditions such as sea spray or on 
salted roads. In these conditions and with other forms of 
severe contamination an additional washing operation is 
necessary, which should include underbody hosing. 
Before touching-in light scratches and abrasions with 
paint, thoroughly clean the surface. 


To remove spots of tar or grease use petrol or white 
spirit. 


The application of high quality wax is all that is required 
to remove traffic film and to ensure the retention of the 
new appearance. 


BRIGHT TRIM 


Never use an abrasive on stainless, chromium, aluminium 
or plastic bright parts and on no account clean them with 
metal polish. Remove spots of grease or tar with petrol or 
white spirit. 


When the dirt has been removed apply a high quality wax 
polish. 


INTERIOR TRIM 


Seat covering materials, although extremely comfortable 
and durable will still require a certain amount of attention. 


All loose dirt and dust should be removed with a vacuum 
cleaner or small hand broom and dust pan. 


Minor soiling is easily removed with warm soapy water 
applied on a damp cloth. Bad soiling can be removed 
with a medium stiff nylon brush. 


Residue of soaps and detergents, if left for long periods 
can cause deterioration of the upholstery and should be 
rinsed clean and wiped dry. 


Fabric type seat covers are specially treated to repel 
stains and should only require occasional cleaning with 
warm water and a mild detergent. On no account should 
a volatile type of cleaning fluid be used. 


Front door trim 


trim 
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, S Rear door 
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Fig. U-1 


DOOR TRIMS 
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FRONT DOOR COMPONENTS 


WINDOW CHANNEL RUBBER 
WINDOW CHANNEL RETAINING SCREW (TOP) 


WINDOW CHANNEL RETAINING SCREW 
(BOTTOM) 
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WINDOW CHANNEL 

QUARTER LIGHT AND SEALING RUBBER 
WINDOW GLASS 

REGULATOR CHANNEL AND RUBBER 
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CARPETS 


Thoroughly brush or vacuum the carpet and if extremely 
soiled, clean in small areas with a foaming type 
upholstery cleaner. After each area is cleaned, remove 
excess detergent with a vacuum cleaner. To retain the 
carpet at its best appearance, it is recommended where 
possible to ‘fluff up’ the pile with an air hose. 


DOORS 


DOOR TRIMS AND INTERIOR HANDLES 


FRONT AND REAR 
Removing Refer Fig. U-1 


1 Remove the screw retaining the window regulator 
handle. 


2 Prise out both halves of the remote control door 
handle bezel (if fitted). 


3 Remove the two screws retaining the arm rest. 
4 Prise door trim from door. 


5 Remove the three screws retaining the upper door 
trim and prise trim from the door. 


Refitting 


1 Reverse the above procedure ensuring that all 
door lock parts are adequately greased. If the 
adhesive sealing on the doors has been disturbed, 
it must be replaced. 


2 When refitting the door trims, offer up the liner 
clips to their respective holes, and force home with 
sharp taps using the palm of the hand. 


FRONT DOOR GLASS/ QUARTER VENT 


Removing Refer Fig. U-2 
1 Remove the door trims and interior handles. 
2 Remove the sealing tape strips. 


3 Remove the four screws retaining the window 
regulator, and slide the regulator arm clear of the 
channel attached to the bottom of the glass. 


4 Remove the regulator through the aperture in the 
inner door panel. 


5 Spring off the clips retaining outer weather strip 
and remove strip. 


6 Spring off the clips retaining the inner glass wiper 
strip and remove the strip. 


dh Remove the window channel rubber. 


8 Remove the Phillips screw retaining the top of 
centre window channel. 


9 Remove the screw and plain washer retaining the 
bottom of the centre window channel. 


10 Remove the window channel by turning it 90° and 
lifting it out of the glass aperture in the door. 


1 Remove the front quarter glass and sealing rubber. 


12 Invert the window glass and remove through the 
aperture. 


3 Remove the regulator channel and protective 
rubber from the glass. 
Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 13 noting the following: 


(a) Ensure that the glass slides freely in the 
channel. 


(b) Renew all sealing tape disturbed in the 
operation. 


REAR DOOR GLASS 
Removing 


1 Follow the procedures 1 to 7 for the front door 
glass, and continue in this sequence. 


2 Remove the screw securing the lower end of the 
centre window channel. 


3 Remove the window channel rubber. 
4 Lift the window glass upwards and at the same time 
tilt the glass inwards until it is clear of the door. 
Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 4 noting the following: 


(a) Ensure that the window slides freely in the 
channel. 


(b) Renew all sealing tape disturbed in the 
operation. 


DOOR GLASS REGULATORS 


Removing Refer Fig. U-2 
1 Remove the front door trims. 
2 Remove the sealing tape strips. 


3 Remove the four screws retaining the door glass 
regulator and slide the regulator arm clear of the 
channel attached to the lower edge of the glass. 


4 Remove the regulator through the aperture in the 
inner door panels. 


Refitting 


l Refitting is the reverse of the removing procedures 
1 to 4 noting the following: 


(a) Ensure that the glass weight counterspring is 
installed correctly; the spring should ‘wind up’ 
when the glass is being lowered, otherwise 
excessive effort will be required to raise the 
window. 
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SAFETY LOCKING LEVER 
REMOTE RELEASE HANDLE 
REMOTE CONTROL ASSEMBLY 
REMOTE LOCK ROD — LONG 
REMOTE LOCK ROD CLIP 
REMOTE LOCK ROD — SHORT 
OUTSIDE HANDLE 


FRONT DOOR LOCK COMPONENTS 


BODY 


Fig. U-3 


LOCK BARREL FREE-WHEEL LEVER 
OUTSIDE HANDLE RELEASE LEVER 
SCREWED ROD 

TRANSFER LEVER 

LOCK ROD (OUTSIDE HANDLE) 
LOCK ROD CLIP 

DISC LOCK ASSEMBLY 
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LOCK STRIKER 

REMOTE RELEASE ROD 

DOOR ROD GUIDE 

RETAINING CLIP 

ROD CLIP 

ROD BUSH 

ROD BUSH (CROSS CONTROL LEVER) 
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REAR DOOR LOCK COMPONENTS 


SAFETY LOCKING LEVER 7 OUTSIDE HANDLE 13. FREE-WHEEL ASSEMBLY 
REMOTE RELEASE LEVER 8 SCREWED ROD 14 LOCK STRIKER 

REMOTE CONTROL ASSEMBLY 9 OUTSIDE HANDLE RELEASE LEVER 15 REMOTE RELEASE ROD 
REMOTE LOCK ROD — LONG h 10 DISC LOCK ASSEMBLY (SEE ILLUSTRATION) 16 DOOR ROD GUIDE 
REMOTE LOCK ROD CLIP 11. CHILD SAFETY LEVER ROD 17. RETAINING CLIP 
REMOTE LOCK ROD — SHORT 12 DOOR GROMMET 18 ROD BUSH 


(b) Should the spring be found to be incorrectly 
fitted, wind the window glass to the full up 
position, remove the spring and reverse it. 
Wind the spring one complete turn when 
installing it on the anchorage bracket. 


19 ROD CLIP 


CAUTION: When unwinding the spring exercise care and 
only use pliers to remove and replace the 
spring to prevent injury to fingers of the 
operator. 


(c) Renew sealing tape removed in the operation. 
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Fig. U-5 
ADJUSTING OUTSIDE HANDLE 


2 HANDLE ASSEMBLY RETAINING SCREWS AND 
NUTS 


CLAMP BRACKET 

CONTROL ROD CLIP 

SCREWED ROD 

SCREWED ROD AND CROSS LEVER 
HANDLE ASSEMBLY 
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REAR BODY VENTILATION WINDOW 
SUPER COUPE MODELS 
Removing 


1 Remove the three screws securing the toggle 
catch to the body aperture. 


2 Gently ease the two forked brackets attached to 
the leading edge of the window back through the 
window aperture rubber seal. 


3 Remove the window assembly. 


4 LOCKING LEVER 
5 FREE-WHEELING ACTUATING 


Fig. U-6 
FRONT DOOR LOCK MECHANISM 
1 LATCH DISC 5 LOCKING BAR 
2 LATCH DISC RELEASE LEVER 6 LOCKING BAR CROSS-SHAFT 
3 CROSS CONTROL LEVER POSITIVE STOP A 
4 OPERATING LEVER POSITIVE STOP B 


Fig. U-7 
REAR DOOR LOCK MECHANISM 
1 CROSS LEVER 7 LATCH DISC 
2 CHILD SAFETY INTERMEDIATE 8 LATCH DISC RELEASE 
LEVER LEVER 
3 OPERATING LEVER 9 STRIKER PIN 


POSITIVE STOP B AND C 
POSITIVE STOP A 


cod POSITIVE STOP D 


6 OPERATING TAB 
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Refitting 


1 


Refitting is the reverse of the removing procedures, 
ensuring the forked brackets forming the hinge are 
correctly located and pressed fully home before 
attempting to lock the window. 


DOOR LOCKS 


Checking Adjustment 


1 
2 


10 


Lower the window and close the door. 


Move the safety locking lever rearwards to the 
locked position. 


Check that the outside lever is inoperative and the 
door is locked. 


Front door only, unlock the door by turning the key 
through 90 degrees towards the rear of the car. 


Rear door only, move the safety locking lever 
forward — Fig. U-4. 


Open the door by operating the outside release 
lever. 


Close the door and re-open it using the outside 
release lever. 


Open the rear door and push the child safety lever 
rod into the engaged position. 


Close the door and check that the inside release 
lever is inoperative. 


Open the door by operating the outside release 
lever. 


ADJUSTING 


OUTSIDE HANDLE Refer Fig. U-5 


Remove the door trim pad. 


Close the door, partially operate the outside 
release lever and check that there is free 
movement of the lever prior to the transfer lever 
and its screwed rod moving. 


Operate the outside release lever fully and check 
that the latch disc is released from the door striker 
before the lever is fully open. Disconnect the 
screwed rod and screw in or out to achieve the 
correct setting. 


REMOTE CONTROL 


1 


Remove the screw and slacken the control 
retaining screw. 


Move the remote control assembly towards the 
latch unit and retighten the retaining screws. 
Check that the operating lever is against its stop A. 
Fig. U-6. 


SAFETY LOCKING LEVER 


FRONT Refer Fig. U-6 


1 


Disconnect the long lock rod from the safety 
locking lever and the short rod from the locking 
bar. 


Press the locking bar against its stop B and move 
the safety locking lever to the locked position. Refit 
the long rod in the safety locking lever, press in the 
legs of the clip, and adjust the short rod to fit into 
the rod bush in the locking bar. 


Release the safety locking lever and ensure that 
the operating lever is free to operate. 


REAR Refer Fig. U-7 


1 


Disconnect the long remote lock rod from the 
safety locking lever and the short lock rod from the 
locking lever. 


Push the free wheeling actuating lever against the 
stop D and position the safety locking lever in the 
locked position. 


Re-connect the long remote lock rod, the safety 
locking lever, press in the legs of the clip and 
adjust the short rod to fit into the rod bush in the 
locking lever. 


Release the safety locking lever and ensure that 
the operating tab aligns with the striker pin of the 
latch disc release lever. 


STRIKER PLATE 


IMPORTANT: Ensure that the latch disc is in the open 


position. Do not slam the door while making 
adjustments. 


Tighten the striker screws just enough to allow the 
door to close and latch. 


Press the door inwards, or pull it outwards, without 
operating the release lever, until it lines up with the 
body. 


Open the door and draw a line around the striker 
plate. 


Position the striker by trial and error until the door 
can be closed easily without rattling, lifting or 
dropping. 


Close the door and check, by pressing on the door, 
that the striker is not set too far in, a fractional 
movement should be possible with the seals 
compressed. 


Tighten the striker screws. 
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OUTSIDE HANDLE 


Removing 


CAUTION: Before removing any part of the door lock 


mechanism because of _ unsatisfactory 
operation, first check that the condition is not 
caused by incorrect adjustment. 


Remove the door trim pad. 


2 Remove the two nuts or screws, plain and 
shakeproof washers. 

3 Remove the clamp bracket. 

4 Front door; disconnect the private lock control rod 
clip from the locking bar cross shaft. 

5 Front door; unclip and disconnect the screwed rod 
at the outside handle release lever. 

6 Rear door; disconnect the screwed rod at the cross 
lever. Do not alter the rod adjustment. 

7 Remove the handle assembly. 

Refitting 


1 


Refitting is the reverse of the removing procedures 
Aitoy7:: 


PRIVATE LOCKS 


Both front doors are fitted with key operated locks. Fig. 


U-8. 
Removing 
1 Remove the outside door handle. 
2 Remove the circlip. 
3 Remove the spring washer and special washer. 
4 Remove the lock barrel. 
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PRIVATE LOCK 
2  CIRCLIP 


3 SPRING AND SPECIAL WASHER 


4 LOCK BARREL 


Refitting 


1 


Refitting is the reverse of the removing procedures 
1 to 4. 


DOOR REMOTE CONTROL 


Removing 


1 


Remove the door side trim pad. 


2 Remove the three screws, shakeproof and plain 
washers retaining the remote control. 

3 Remove the lock screw. 

4 Disconnect the long remote lock rod from the 
safety locking lever. 

5 Disconnect the remote release rod from the 
operating lever. 

6 Remove the remote control assembly. 

te Front door only, remove the screw and plain 
washer retaining the glass channel. 

8 Front door only, disconnect the outside handle 
transfer lever from the lifting stud of the cross 
control lever. 

9 Rear door only, disconnect the outside handle 
threaded rod from the cross lever. 

10 Disconnect the remote release rod from the 
operating lever of the disc lock, front door, 
freewheel assembly, rear door. 

11 Disconnect the lock clip from the lock bar cross 
shaft. 

12 Front door; disconnect the short lock rod from the 
locking bar, rear door from the freewheel locking 
lever. 

13 Mark the position of the disc latch body on the 
door and remove the four screws retaining the disc 
latch, and the freewheel from the rear door. 

14 Mark the position on the door pillar and remove the 
two screws retaining the striker. 

15 Remove the striker; the tapped stiffener plate is 
retained inside the door pillar by four retaining 
tags. 

Refitting 


1 


Refitting is the reverse of the removing procedures 
1 to 15, ensuring all sealing tape disturbed during 
the operation is renewed. 


DOORS 


FRONT AND REAR Refer Figs. U-9 and U-10 


Removing 


1 
2 


Remove the door trim panel. 


Inside the door, mark the stiffener plate at each 
hinge. 


Remove the locknuts and plain washers retaining 
the door to the hinge. 


Fig. U-9 

FRONT DOOR REMOVAL 
STIFFENER PLATE MARKS 
LOCKNUT AND WASHER 


STIFFENER PLATES 
DOOR 
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6 TRIM (INSET) 
7 LOCKNUT AND WASHER 


Fig. U-10 
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Remove the stiffener plates. 
Remove the door. 


If the front hinges are to be removed, first remove 
the front parcel tray if fitted and ease back the side 
trim panel after releasing the door seal. If the rear 
door hinges are to be removed, remove the centre 
post trim. 


Remove the locknuts and plain washers from each 
hinge. 


Secure the stiffener plates. 


Remove the hinge. 


NOTE: The stiffener plate must be held in position to 


prevent dropping into the sill panel, from where 
itis extremely difficult to retrieve. 


Refitting 


1 


Refitting is the reverse of the removing procedures 
‘1, to29:, 


BONNET 


Removing 
Refer Fig. U-11 


REAR DOOR REMOVAL 
STIFFENER PLATE 


8 
9 


HINGE 


1 Release the bonnet catch. 

2 Disengage the safety catch and raise the bonnet. 

3. Support the bonnet on its stay. 

4 Mark the hinges and bonnet for refitting. 

5 Remove the bonnet retaining bolts. 

6 Support the bonnet, and lower it onto the body 

taking care not to damage the paint work. 

7 Detach the support and remove the bonnet. 
Refitting 

1 Position the bonnet and fit the retaining bolts, 


taking care not to damage the paint work. 


} 
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REMOVING BONNET 


4 BONNET HINGE UPPER 6 BONNET HINGE BOLTS 
5 BONNET RETAINING BOLTS 7 BONNET HINGE LOWER 


Align the markings and tighten the bolts sufficiently 
to stabilise the hinge brackets. 


Close the bonnet and ensure correct engagement 
of the bolt with the lock platform catch. Adjust the 
position of the bonnet to ensure correct trim 
spacing. 


Open the bonnet and tighten the bracket bolts. DO 
NOT OVERTIGHTEN. 


BONNET LOCK 


SAFETY CATCH Refer Fig. U-12 


Removing 


1 


Pull the bonnet release knob, press back the safety 
catch, raise the bonnet and support it on its stay. 


2 Slacken the nut and detach the release cable from 
the trunnion at the lock lever. 

3 Disconnect the release cable and its clip from the 
bonnet lock. 

4 Remove the three bolts, plain and shakeproof 
washers retaining the bonnet lock. 

5 Remove the two bolts, plain and shakeproof 
washers retaining the locking pin assembly. 

6 Disconnect the return spring and remove rivet 
securing the safety catch. 

Refitting 


1 


Refitting is the reverse of the removing procedures 
1to6. 


Fig. U-12 


BONNET LOCK 


= 


RELEASE CABLE 

RELEASE CABLE CLAMP AND SCREW 
RELEASE CABLE TRUNNION AND NUT 
RELEASE CABLE SNAP CLAMP 
BONNET LOCK BOLTS 

LOCKING PIN ASSEMBLY BOLTS 


SAFETY CATCH RIVET AND SPRING ‘A’ THIMBLE 
AND BONNET PANEL CLEARANCE 


Nn QO oO F WO PD 


Adjusting 


1 


Adjust the lock pin assembly so that a clearance at 
‘A’ of 50.8 mm (2 in) Fig. U-12 exists between the 
thimble and bonnet panel. 


Lower the bonnet and visually check the alignment 
of the pin thimble with the lock hole. Adjustment is 
possible after slackening the fixing bolts. 


Close the bonnet and check its alignment with the 
body wing panels; if incorrect, re-adjust the lock 
pin assembly. 


Check that the bonnet contacts the rubber stops; 
the stops are adjusted by screwing in or out as 
required. 


Check the bonnet release operation. 
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BONNET LOCK CONTROL CABLE 


Removing 
1 Pull the bonnet release knob, press back the safety 
catch, raise the bonnet and support it on its stay. 


2 Slacken the nut and detach the release cable from 
the trunnion at the lock lever. 


3 Disconnect the release cable and its clip from the 
bonnet lock. 


4 Release the outer cable from the snap clamp, 
remove the screw retaining each wing valance clip 
and remove the clips. 


5 Remove the nut and shakeproof washer securing 
the outer cable to the body side bracket below the 
fascia panel. 


6 Withdraw the assembly through the body grommet. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 6. 


Adjusting 
1 Push the release knob fully in and check that the 
lock release lever is not pre-loaded by the release 
cable. 


2 A minimum movement of 12.7 mm (0.5 in) is 
required prior to the release of the bonnet. To 
adjust, slacken the cable trunnion nut and 
re-adjust the cable, so that the bonnet is released 
within 12.7-50.8 mm _ (0.5-2.0 in) of cable 
movement. 


LUGGAGE COMPARTMENT LID 
Refer Fig. U-13 


Removing 
1 Mark the hinge positions on the lid. 


2 Remove the four bolts, plain and spring washers 
retaining the hinges to the lid. 


6) Remove the lid. 


4 Remove the two nuts, plain and spring washers 
retaining each hinge to the body brackets. 


5 Remove the hinges. 
Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 5 noting the following: 


(a) Partially tighten the bolts retaining the hinges 
to the lid. 


(b) Close the lid and adjust the position to ensure 
correct trim spacing. 


(Cc) Raise the lid and tighten the hinge bolts. DO 
NOT OVERTIGHTEN. 


Fig. U-13 
LUGGAGE COMPARTMENT LID 


HINGE TO LID RETAINING BOLTS 
LUGGAGE COMPARTMENT LID 
HINGE TO BODY RETAINING BOLTS 
HINGE 
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Fig. U-14 


LUGGAGE COMPARTMENT LOCK 


1 LOCK CATCH ASSEMBLY 

RETAINING SCREWS — LOCK CATCH ASSEMBLY 
SPINDLE LOCKNUT 

SPINDLE STRIKER, SPRING AND LOCK WASHER 
BARREL HOUSING AND SPRING RETAINING CLIP 
LOCKING BARREL ASSEMBLY AND GASKET 
STRIKER 

STRIKER RETAINING SCREWS 
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Removing Refer Fig. U-14 
1 Mark the position of the lock catch plate on the lid 
underpanel. 


Zz Remove the three screws, spring and plain 
washers retaining the lock catch. 
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3 Slacken the locknut and unscrew the spindle. 


4 Remove the shakeproof washer, spindle striker and 
spring. ; 


5 Break off the two retaining ears of the housing 
spring retaining clip. 


6 Remove the locking barrel assembly and sealing 
gasket from outside the lid. 


7 Mark the position of the striker on the body panel. 


8 Remove the two screws, spring and plain washers 
retaining the striker. 
Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 8, ensuring a new spring retaining clip is fitted 
on barrel housing after the housing has been 
inserted. 


SUN VISOR 
Removing 
1 Remove the two screws retaining the visor bracket. 
2 Remove the sun visor. 


3 Remove the support clip. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 3. 
GLOVE BOX 
Removing 


1 Open the lid and remove the three screws retaining 
the hinge and remove the lid. 


2 Remove the two screws retaining the glove box 
and remove the box. 


3 Remove the two screws securing the glove box lid 
catch. 


4 Remove the catch and spacer plates. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1to4. 
SEATS 
FRONT SEATS 
Removing 


Refer Fig. U-15 


1 Remove the two bolts and spring washers from 
front of slide assembly. 


2 Remove the two nuts and spring washers from 
underneath the rear of the support bracket and lift 
out seat and slide assembly. 


Fig. U-15 


FRONT SEAT ADJUSTING MECHANISM 


3 Loosen the screw retaining the connecting rod 
between the two slide arms, and remove rod. 


4 Remove the two nuts and spring washers retaining 
each slide assembly to the seat, and lift off. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 4. 


NOTE: Take care to adjust the connecting rod so that the 
seat slides freely and the locking arms enter 
the slot in each slide correctly. 


REAR SEAT SQUAB 
Removing 
1 Release the two retaining clips (nuts and washers). 
2 Remove the seat cushion. 


3 Remove the two PK screws retaining the squab 
brackets. 


4 Raise the squab to release the back panel from the 
three retaining hooks and remove the squab. 


Refitting 


1 Refitting is the reverse of the removing procedures 
1 to 4. 


PARCEL TRAY (if fitted) 


Removing 
Refer Fig. U-16 


1 Remove the screw and plain washer. 
2 Remove the nut and shakeproof washer. 
3 Remove the retaining screw and plain washer. 


4 Remove the parcel tray. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 4. 


Fig. U-16 


PARCEL TRAY 


1 RETAINING SCREW 3 RETAINING SCREW 
2 NUT 4 PARCEL TRAY 
FRONT GRILLE 
Removing 


1 Remove the four screws securing the top of grille 
to the body. 


2 Pull the grille outwards at the top, and upwards to 
remove the bottom locating lugs from _ their 


sockets. 
Refitting 
1 Refitting is the reverse of the removing procedures 
1 and 2. 
SEAT BELTS 
DESCRIPTION 


All models are fitted with four seat belts. The individual 
front bucket seats are each equipped with‘lap and sash 
type belts which lock into flexible stalks centrally located 
between the seats. ‘ 


The rear seat is also equipped with two lap and sash type 
belts. 


MAINTENANCE 


1 Inspect the belt webbing periodically for signs of 
abrasion, cuts and wear, paying particular 
attention to the anchorage points, adjusters and 
catches. 


2 Should the belts become soiled, sponge with warm 
water using a non-detergent soap and allow to dry 
naturally. Do not use chemical cleaners or 
detergents for cleaning; do not dry with artificial 
heat or in direct sunlight. 


PRECAUTIONS 


1 Do not attempt to bleach or re-dyé the belt 
webbing. 


Bas Do not make any alterations or additions to the 
seat belts or their anchorages. 


3 Replace seat belts and anchorages that are 
defective or have been subjected to severe strain 
during an accident. 

FRONT 


The front lap and sash type seat belts are permanently 
anchored at the top by a pivot bolt attached to the centre 
pillar and at the bottom by a loop and ring attachment 
fitted to the lower part of the centre pillar. 


The free end of the belt is pressed into the centre console 
and automatically locked. To release, press the button on 
the console. 


The belts are adjustable to individual requirements. 


When not in use, the free end of the belt is placed on the 
plastic hook located above the top anchor bolt. 


REAR 


The outside of the rear belts are anchored at the top to 
the rear quarter panel support above the rear squab and 
their lower anchorages are attached to the floor behind 
the rear seat. 


HEADLINING 
Refer Fig. U-17 


Removing 
1 Remove the windscreen and backlight (quarter 
light on two door models only). 


2 Remove the interior light and rear view mirror. 


3 Release the door seals at the top of the door 
apertures. 


4 Peel the lining from the body flanges. 


tS) Pull the list rails from the holes in the cant rails and 
remove the headlining. 


6 Withdraw the list rails from the lining pockets. 


Refitting 
1 Mark the centre of the headlining front and rear. 


2 Mark the centre of the windscreen and backlight 
apertures. 


3 Measure 190.5 mm (7% in) from the front list rail 
pocket seam forward and make a mark. 


4 Paint a 152.4 mm (6 in) wide band of non-staining 
Neoprene adhesive such as Carsons 1388 
‘Cargrip’ round the edge of the headlining. 


5) Fit the list rails to the headlining pockets, 
commencing at the front, in the following colour 
code order shown in Fig. U-17. 


6 Apply adhesive to the body aperture flanges. 


Wf Locate the list rails in the holes of the body cant 
rails. 


8 At the centre mark of the windscreen body flange 
position the 190.5 mm (7% in) mark of the 
headlining and stick the edge of the lining up to the 
flange. 
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12 


13 


Rail Number Colour 


Fig. U-17 


FITTING HEAD LINING 


Pull the lining taut, front to rear, ensuring that the 
list rails are correctly positioned. Do not exert any 
sideways force as the material will stretch and may 
form diagonal creases which will be difficult to 
remove. 


Stick the rear edge to the backlight flange. 


Starting at the front, stick the edges of the lining to 
the door aperture flanges and quarter-light flanges 
(two door models), cutting the lining to fit at the 
corners of the apertures. 


Trim off all excess material and ensure that the 
lining is free of creases. 


Reverse the procedures 1 to 5. 


LISTING RAILS COLOUR CODES 


TWO DOOR FOUR DOOR 

Rail Number Colour 

1 Red 1 Red/White 

2 Red Red/White 

3 Blue Blue/White 

4 Green Green/White 
) 


Black Black/White 
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; BUMPERS 


Removing 
1 Remove the bolt, spring and plain washer with 
mounting rubber from each side fixing. 


2 Remove the bolts, spring and plain washers 
retaining each support bracket to the body. 


3 Rear only: inside the luggage compartment, 
disconnect the wiring from the rear number plate 
lamp. 


4 Remove the bumper. 


5 Remove the bolts, spring and plain washers 
retaining each bracket to the bumper. 


Refitting 
1 Refitting is the reverse of the removing procedures 
1 to 5. 


WINDSCREEN 


Refer Fig. U-27 — Sealing section 


Removing 


1 Remove windscreen wiper arms. 


2 From inside the car, commencing at a top corner, 
press the glass firmly and ease the glass and 
rubber seal together from the body. Special care is 
needed if a laminated screen is fitted. 


3 Remove metal finisher strip from rubber seal, then 
remove rubber seal from glass. 


Inspecting 


1 If the windscreen has broken, remove any glass 
particles from the rubber channels and examine 
rubbers for cuts and damage. 


2 Ensure that all particles of glass are removed from 
the heater and demister ducts, tubes and 
apertures. 


3 Check the aperture for distortion or damage to the 


body flange. 
Refitting 
1 Fit the rubber to the glass after applying sealer in 
the channel. 


2 Fit the finisher strip to the rubber seal, leaving the 
three joining pieces off until the glass is fitted. 


3 Insert a cord into the body flange of the seal. One 
complete turn of cord around the seal is necessary. 


4 Apply a liberal quantity of sealer into the outer 
channel of the rubber to ensure that a watertight 
seal will be made between body and rubber. 


cS) Press the glass and rubber seal against the body 
aperture and ensure that the seal is in contact with 
the bottom of the flange. Pull the cord to draw the 
rubber lip over the body flange. Continue to exert. 
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pressure on the glass until the cord is completely entire underside of the body floor structure, the inside of 
removed and the seal has settled correctly into the all four guards and doors, and certain sections of the 
body flange. body panels. 

6 Refit the three joining pieces of the metal finisher Where it is found necessary to disturb the original 
strip and clean off any traces of sealer with white sealing, e.g. in the course of replacing damaged body 
spirit. panels, proper attention must be paid to re-sealing. 

BACKLIGHT Care must be taken to ensure that the joints and seams to 


which sealing material is applied are clean and dry. If the 
existing sealer is badly cracked or loose, it must be 
removed before additional sealer is applied. 


The backlight is removed and replaced in the same 
manner. Fig. U-27 — Sealing section. 


BODY SEALING 


Special attention has been paid to the effective sealing of 
water and dust during manufacture. The diagrams shown 
in this section will assist in selecting suitable materials. 


‘Touch-up’ colour should be applied to all visible areas of 
rework. 


NOTE: Variation between Production and Service sealing 
is inevitable as in Production the body is 
subjected to heat treatment during painting. 


A sound deadening underseal has been applied to the 


ADHESIVES AND SEALERS 


Internal seam or dust sealer. Filled bituminous material, non-embrittling, non slump. 


2 


External seam or dust sealer. Non bleeding, non-brittle, air curing sealer, non-paint 


staining and accepting paint. 


3 Caulking compound. Non hardening, butyl compound (pliable compound) 


gunnable mastic or putty. 


4 


5 Inter-weld sealer. 


Windscreen sealer. Non hardening, butyl sealer (non-paint staining) 


gunnable. 


Non through hardening, weld through butyl sealer. 
Non-staining neoprene adhesive. 


Air dry filler bituminous sealer applied by spatula or 
spray. 


8 Sealing tape. 0.152 mm (0.006 in) Polyethylene or Waterproof Paper. 


Trim adhesives. 


7 Sound deadening sealer. 
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REFER PAGE U-16 


A  —No.1 
B — No. 2 


Fig. U-19 


REAR QUARTER PANEL 


WELDED PLATE 4 DOOR 
GROMMET 2 DOOR 


PLASTIC PLUG 


NOTE L INSET 
Apply %” diameter sealer cord between lamp and gasket and 
between gasket and body. 


PLASTIC PLUG 
WELDED PLATE 
No. 2 
2 
REFER PAGE U-16 No. 2 
No. 2 


No. 2 
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Fig. U-20 DRAIN HOLES 


LUGGAGE COMPARTMENT AND REAR LAMPS 
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SEALING TAPE SIZE 
A 254 mm x 102 mm (10 ins x 4 ins) 
B 51 mm x 51 mm (2 ins x 2 ins) 
Cc 51 mm x 102 mm (2 ins x 4 ins) 
REFER PAGE U-16 D 76mm x 51 mm (3 ins x 2 ins) 
E 153 mm x 102 mm (6 ins x 4 ins) 
F No. 2 
G No.3 
H No. 2 external. Rubber seal Internal 
Fig. U-21 
SILL, QUARTER PANEL, DASH AND ENGINE 
COMPARTMENT 
1 emceiliaiitsinaS, jseepeinntammaasatasiitin S Oe . ~ os 
3 
Oo 
4 
Size of patches: 
A 153 mm x 153 mm (6 ins x 6 ins) 
B 343 mm x 193 mm (13.5 ins x 6 ins) 
Cc 51 mm x 38 mm (2 ins x 1.5 ins) 
D 89 mm x 76 mm (3.5 ins x 3 ins) 
E 178 mm x 76 mm (7 ins x 3 ins) A to L: Sealing tape 
Ecc BO nea oe en 1X Bol Fig. U-22 M: Polyethylene sheet fitted 
G 178 mm x 140 mm (7 ins x 5.5 ins) AecSHOWNJALNEN: 
H 153 mm x 140 mm (6 ins x 5.5 ins) DOORS 
J 178 mm x 140 mm (7 ins x 5.5 ins) 
K 191 mm x 127 mm (7.5 ins x 5 ins) Cc 
ie 356 mm x 51 mm (14 ins x 2 ins) nt 
ond 
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B 
C No.1 REFER PAGE U-16 
D- No. 1 
E Noss 3 
F WELDED PLUGS F 
G No. 1 
H No. 2 | 
J No. 1 REFER PAGE U-16 
K No. 2 
L No. 2 ) 
Fig. U-23 
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No. 1 


RUBBER PLUG 1 IN DIAMETER 
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WELDED PLATES 


Fig. U-24 
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REAR FLOOR 
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Fig. U-25 


OUTSIDE BODY JOINTS 
(4 DOOR MODEL) 
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REFER PAGE U-16 


Fig. U-26 


OUTSIDE BODY JOINTS 


CG 
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REFER PAGES U-15 — U-16 
USE No. 4 AT ALL POINTS 
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Fig. U-27 
WINDSCREEN, BACKLIGHT AND QUARTER LIGHT 


Fig. U-28 


HORIZONTAL ALIGNMENT 


VIEW SHOWING METHOD OF MEASURING 
SECTION B-B 


INSIDE TORSION BAR AT 
FORWARD FACE OF VERNIER 
BRACKET 


55.0cm (21-11/ 16in) 


¢. FRONT SPRING EYE-REAR 
SUSPENSION OUTSIDE FACE 
OF BOLT HEAD. 


111.7 cm (44 in) 


¢. FORWARD 9/16” HOLE 
ON INSIDE SURFACE OF 
LONGITUDINAL. 


2 DOOR 90.3 cm 4 DOOR 89.8cm 
35-9/ 16 in) 35% in) 


CENTRE OF LOWER FACE 
EYE BOLT. 


57.7cm (22% in) 


REFER TO WINDSCREEN AND BACKLIGHT REMOVING AND REPLACING 
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Fig. U-29 
VERTICAL ALIGNMENT 
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*K 2 DOOR. DIM.C-Dis 122cm (48-1/ 16in) 4DOOR. Dim.C-Dis 129.5 cm (5lin) 


W-2 HEATING AND VENTILATING 


FRESH AIR HEATING — DEMISTING — 
VENTILATING 


GENERAL DESCRIPTION 


All saloons are fitted with a heating-demisting and 
ventilating unit which is equipped with a two speed fan. 
Air enters the intake grille forward of the windscreen 
and passes through various control sections of the unit 
and onto the fascia, floor and demister vents as 
required. Extractor vents located in the rear quarters of 
the vehicle provide through ventilation. Fig. W-1. 


To heat the car interior, outside air is ducted to flow 
through the matrix which is heated by the continuous 
circulation of engine coolant. ’ 


‘C’ to position ‘D’ (downward, red-white indicator) 
movement of the lever gradually reduces demisting and 
increases flow to the interior of the car. 


VENTILATION 

Return lever (1) to the off position and set lever (2) 
between C-D as required. Allow a few moments for the 
hot air accumulated around the heater matrix to 
dissipate. 


BOOSTER FAN 

Press lower end of rocker switch (3) 1st position 
normal speed; 2nd position high speed. The fan is for 
use when the vehicle is stationary or travelling at low 
speed below approx. 56 km/h (35 mph) or to augment 
the air supply during extreme weather conditions. DO 
NOT operate the fan with the air flow lever in the off 
position, or the motor will become overloaded. 


fan 
4 


Fig. W-1 


THROUGH VENTILATION 


OPERATING THE SYSTEM 
TEMPERATURE CONTROL Refer Fig. W-2 


Moving the top control lever (1) to the left allows 
engine coolant to pass through the heater warming the 
incoming air. Position A (red): maximum heat when 
engine has reached normal operating temperature. 
Position B (orange): normal operating temperature. 
Position Off: cold air. 


AIR FLOw . 


Moving the bottom control lever (2) to the left 
progressively opens the air channels to the demister 
ducts and the car interior. Position ‘C’ (upward, 
white-red indicator) maximum flow to demisters. From 


A B 


Fig. W-2 
CONTROL PANEL 


FRONT QUARTER VENTS 


Refer Fig. W-3 


A swivelling front quarter ventilation window is fitted to 
each front door to provide additional air flow when 
opened. To open, press the locking button and turn 
the catch handle to the vertical position, apply pressure 
to the rear edge of the window. To close, ensure the 
catch handle is in the vertical position, pull the window 
closed and turn the catch to the horizontal position 
allowing the locking button to automatically engage in 
the locked position. When opened the window will 
remain in the fixed position. 


Removing and Refitting — refer Section U — Body. 


Fig. W-4 


Fig. W-3 
REAR BODY VENT WINDOW 
FRONT DOOR VENT CATCH 
WINDOW (Super Coupe Models) 


HEATING AND VENTILATING W-3 


REAR BODY VENTILATOR WINDOW 
(Super Coupe Models) Refer Fig. W-4 


The rear body ventilation window is hinged at the front 
and operated from the rear edge by a twin linked 
toggle catch which folds together when moved in the 
direction of the arrows shown in the illustration, to the 
closed position. It must be pushed fully home to reach 
the lacked condition. To open the window, return the 
catch to the position shown and push outwards. 


Removing and Refitting — refer Section U — Body. 


FASCIA VENTS 
(Super Models) Fig. W-5 


Additional fresh air is provided from air-ducts on the 
fascia panel. The volume of air entering the car may be 
individually controlled by either the driver or passenger, 
by opening or shutting the valve by the chrome control 
knob in the centre of each vent. Air flow direction may 
be altered by swivelling the vents into the desired 
position. The air supply to these vents will be at the 
prevailing ambient temperature and cannot be fan 
boosted. y 


FASCIA VENTS 
(Super Models) 


Removing 
Refer Fig. W-6 


1 Disconnect the battery. 


2 Remove the instrument cluster or glove box as 
required. 


3 Slacken the hose clip and detach the flexible 
ducts. 


4 Remove the two screws securing the vent 
assembly mountings back to the fascia and remove 
the vent. 


Refitting 
1 Refitting is the reversal of the removing procedures 
1 to 4. 


DEMISTER VENTS 
Removing 


Refer Fig. W-7 
1 Disconnect the battery. 
2 Remove the parcel tray where applicable. 


3 Remove the instrument cluster and/or ithe 
glove box. 


Fig. W-6 I 
FASCIA VENT REMOVAL 
4 FASCIA VENT 3 AIR HOSE 
2 CONTROL KNOB 4 HOSE CLIP 


4 Disconnect the flexible hoses and elbows at the 
heater. 


5 Disconnect the flexible hoses from demister vents. 


6 Remove the two nuts and spring washer securing 
the vents to the demister bezels and remove the 


vents. 
Refitting 
1 Refitting is the reversal of the removing procedures 
1 to 6. 


Fig. W-7 
WINDSCREEN DEMISTER DUCTS 


3 DUCT TUBES 4 DUCT RETAINING NUTS 


HEATER UNIT 


Removing 


1 Disconnect the battery and remove wiring from the 
fan switch. 


2 Disconnect the two wires (BLACK-GREEN) from 
fan. 


6} Drain coolant from radiator into a clean container 
for re-use. 


4 Remove both demister tubes. 


5 Disconnect interior-screen-off control at heater. 


W-4 HEATING AND VENTILATING 


6 Disconnect hot-warm-off control at heater. 

i Remove parcel tray if fitted. 

8 Remove nut and washers from support bracket at 
left hand side of heater. 


9 Remove nut and washer at rear lower part of 


heater. 

10 Remove nut and washers from right hand side of 
heater. 

11 Remove screw, nut and washer from top support 
bracket. 


12 Remove screw and flat washer securing air inlet 
pipe to heater. 

13 Lift heater from support brackets and allow it to 
rest on transmission hump. 

14 Remove heater hose support clips. 

15 Loosen both hose clips and remove the heater 
hoses from thermostat housing and water pump. 

16 Apply low pressure air to either hose after opening 
the control valve, and force the water from the 
matrix. 

17. Withdraw hoses through the bulkhead and remove 
heater. 

18 Loosen both hose clips and remove hoses. 


Dismantling 
1 Separate the two halves of the casing. 
2 Remove the matrix. 
3 Slide off the snap ring and remove the impeller. 
4 Remove the motor. 
5 


Open the retaining tag on the heater control tap 
and remove the tap. 


Refitting 
1 Refitting is the reverse of the removing procedures 

1 to 18 noting the following: 

(a) Fill the system with coolant and top up if 
necessary after engine has reached operating 
temperature. 

(b) Check for leaks. 


CONTROL CABLE AND LEVER MECHANISM 


Removing 


1 Disconnect the battery. 

2 Remove the parcel shelf where fitted. 

3 Lever off the spring clip securing the outer cable to 
the bracket at the water valve. 

4 Slacken the clamping screw holding the inner 
cable, and pull the cable assembly clear. 

5 Remove the control lever knobs. 

6 Remove the wood grain finisher panel (3 screws) 
and disconnect the wiring from the fan switch. 

1h Remove the two screws securing the lever 
mechanism to the fascia. 

8 Unhook the heater end air control cable from its 
lever. 


9 Remove the assembly from the fascia. 

10 Release the spring clip securing the outer cable to 
the top side of the plate or the underside of the 
plate for the air cable. 

yf Disconnect the wound end of the inner cable from 
its lever arm. 


Refitting 
1 Refitting is the reversal of the removing procedures 
noting the following: 
(a) Fit the inner cable to the lever. Do not tighten 
up the clamping screw. 
(b) Clip on the outer cable. 
(c) Set the heat control lever to the ‘Off’ and move 
it back toward the left approximately 6.3 mm 
(% in). 
(d) Hold the control lever in this position and push 
the water control valve lever fully down. 
(e) Lock the inner cable. 
NOTE: The air control cable is not adjustable except for 
the slight variation which can be obtained by 
the positioning of the outer cable at the clips. 


HEATER TWO SPEED FAN RESISTOR AND 
CABLE ASSEMBLY 


Removing 


1 Disconnect the battery. 

2 Remove the parcel shelf where fitted. 

3 Remove the instrument panel. 

4 Remove the right hand demister flexible hose. 

5 Remove the flexible air hose to the right hand 
fascia vent where applicable. 

6 Remove the flasher unit. 

% Remove the flasher unit bracket. 

8 Remove the transition duct screws and_ flat 
washers securing the duct to the air box and the 
heater. 

9 Remove the duct at the heater end. 

10 Pull the bottom end of the duct rearward and twist 
to clear it from the air box. 

VA Disconnect the wiring from the fan switch and 
motor. 

12 Remove the two self tapping screws securing the 
resistor to the water deflector in the air box via the 
transition duct aperture. 

13 Push the cable grommet into the air box and 
remove the resistor and cable assembly. 


Refitting 
1 Refitting is the reversal of the removing procedures 
1 to 13. 

WARNING: The resistor unit must be fitted in its designed 
position under the water deflector in the air 
box. Under no circumstances should the 
resistor unit be relocated. 


SERVICE TOOLS 


SECTION Z 
SERVICE TOOLS 


This section contains a list and illustrations of essential service tools which have been developed to prevent the 
possibility of component damage, ensure correct assembly and achieve minimum operation times. 


Component 


ENGINE 


CLUTCH 


GEARBOX 
SYNCHROMESH 


Part No. 
18GA06 

18GA017 
18GA031 
18GA041 
18GA044 
18G98A 

18G1147 
311006 

18GA032 
18GA042 
18GA052 
18GA053 
18GA069 
18GA033 
18GA034 
18GA035 
18GA039 


18GA047 


18GA048 


18GA068 


18GA073 
18GA284 
18G389C 
18G1087 


18G1199A 


Description Page 
Gudgeon Pin Remover/Replacer  .................0::cceeeeee Z-3 
Timing Ghain: Link iReplacen. eosin ere reiricieen mans Z-3 
Grankshaft-SealwROMmover. <ii..cene aa he coc ssnesey nema assone Z-3 
Engine Citing Brackets, "ici see ccs acess sens senes ese aecaencs Z-3 
Rear Crankshaft Oil Seal Replacer (6 Cyl) .............. Z-3 
Grankshatt\ NURSDaRNS. saint. saree enc tnencn ea aeeteetea Z-3 
Oil Pump Drive Shaft Remover/Replacer  .................... Z-4 
Renold Timing Chain Link Remover oo... Z-4 
Clutch Shaft Aligner (4: Cyl) vaste etc oescscsteoees Z-4 
Clutch Thrust Bearing Remover/Replacer (4 Cyl) _........ Z-4 
Glutch: Shaft Aligner (6Cyl) :1)..1:-4eeee ee hnaedsse ce ns Z-4 
Spigot Bearing Replacer Adaptor (6 Cyl) 0.00... Z-4 
Spigot Bearing Remover (GiGyl)o oe cae seeee Z-5 
First Gear End Float Check Gauge (4 Cyl) 0... Z-5 
Mainshaft Remover/Replacer (4 Cyl) ...........cccccceeceetees Z-5 
Input Shaft Protector Sleeve (4 Cyl) ....... ee Z-5 
Gearbox Mainshaft Circlip Replacer (4 Cyl) ...........0... Z-5 


Rear Extension Housing Oil Seal Replacer with Handle 
(CeO D 2 cette ate a Mt asd Sorc aa ea i RA Z-6 


Input ShafisRemover (GiGi. synch... Z-5 


Rear Extension Housing Bush Remover/Replacer 


CT ON eRe Nee Ra R= OS rae St cant lh oe ries 
Dummy" Payshiatt (67Cyl)* ies ee er, een ee Z-6 
WiNpuUlSenexthacton si) eases oe Ge ere ee eee asl ee Z-6 
Gearbox Housing Oil Seal Remover (4 Cyl) .............04. 2-6 
OileSealiRémovern@eCyl)ntiseews. aoe ee Z-6 


Gearbox Mainshaft Circlip Remover (4 Cyl) ..........0...... Z-6 


2-2 SERVICE TOOLS 
Component Part No. Description Page 
AUTOMATIC 18GA677B Adaptor — Pressure Testing .................eceeeeceeeeeeeeeereeeeeeees Z-7 
TRANSMISSION 
BW1 TAVGNAUNC iP RESSUTC: GUC ie aie ccc bie eaeste la crete 2-7 
BWA33 Gear Train End Float Checking Tool ........................24.. Z-7 
BWA34 Front Servo Spanner and Gauge .....:.....:0..ccccccteseceeeeeeeees 2-7 
BWA35 Gearbox Cradle’ 2. caccccene cee on ee ee Ae Z-7 
BW37 ClutcheSpring=GompnessOn -2Sr.0 ec ccrestee vero tenres tears Z-7 
BW38B RiCSSUGMIOSO. oi edaietotireclscunlie Ob Gare. once nsce cadtuamiiose obs sisatus Z-8 
BW41A Rear GlutenuPiston: Replacen jo....5. 205.. S e ee ey eee... Z-8 
BW42 Front Clutch Piston: Replacer ...si.c:s:52 eect Z-8 
BWA548/1 Adaptor Screw: Driven Bites cate ccsecaccesnnnsatedtotncesseontseaes Z-8 
BWAS5S48/2A0 Adaptor Bandi AdiuSteivi.ic.ccc.rs. treat ceesetse eset casa nersevione Z-8 
BWA7196 REARESEVOSAGIUSICTT jucrenates ects set eiMon Sel pees dear cares Z-8 
W&B320300:,, Torque. Wrench (9/32 in Drive) 7.2.0... iseecees Z-9 
REAR AXLE 18GA036 Differential Pinion Setting Gauge ................. ee Z-9 
18GA037 Rear Axle Housing Spreader Adaptor Plates .................. Z-9 
18GA038 Rear Axle: Housing Spreaden aici... Lai. cee ae x 2-9 
18GA040 Rear Axle Shaft Remover Adaptor  ............00.....ccccceeeeeeee Z-9 
18GA046 Differential Pinion Flange Holder (6 Cyl) «0.0.0... Z-10 
18GA1205 Differential Pinion Flange Holder (4 Cyl) ....... 2-9 
STEERING & 18GA580/1 Steering Rack Ball Joint Spanner ..w...... ee Z-10 
SUSPENSION 
18GA587A Swivel Hub Ball Pin Nut Spanner -...0..05...000.....0000..00..- Z-10 
18G1192 SWIVEIMRIN SS PAMRER ovata te en ene oe coe ela ane ea Z-10 
18GA1202 Upper Arm Bush Retainer Spanner ouu...........eeee Z-10 
BRAKES 18G590 Disc Brake Piston and Seal Replacer oo... Z-11 
BODY 18G468 Rubber Moulding Glazing Tool Handle ........... Z-11 
18G468A Rubber Moulding Glazing Tool Adaptor _......................2.. Z-11 


SERVICE TOOLS Z-3 


18GA06 — Gudgeon Pin Remover/Replacer 
This tool is designed to remove and replace press fit 
piston gudgeon pins. 


fai 


CALE 


© 


18GA017 — Timing Chain Link Replacer 

This tool consists of a block and three punches. The 
block is attached to the front camshaft carrier set screws 
with the bolts supplied and supports the chain squarely 
during re-riveting of the chain link. (Punches not 
illustrated.) 


18GA031 — Crankshaft Seal Remover 

To avoid damage to the crankshaft when using this tool, 
operators are requested to adhere to the manufacturer’s 
instructions supplied with the tool. 


18GA041 — Engine Lifting Brackets — Pair 
To be used with a double ended lifting chain. 


18GA044 — Rear Crankshaft Oil Seal Replacer (6 
Cylinder) 

A tube type replacer with a screw base which bolts to the 
end of the crankshaft. 


18G98A — Crankshaft Nut Spanner 
A shock type spanner designed to remove and replace 
the crankshaft nut without having to lock the crankshaft. 


2-4 SERVICE TOOLS 


18GA042 — Clutch Thrust Bearing Remover/Replacer (4 
Cylinder) 


18G1147 — Oil Pump Drive Shaft Remover/Replacer 
Used to grip the quill shaft during removal and 
replacement. 


18GA052 — Clutch Shaft Aligner (6 Cylinder) 
To ensure easy and accurate assembly of the clutch 


311006 — Renold Timing Chain Link Remover components. 


This is a Renold Special Tool designed to remove a chain 
side plate to permit removal of the timing chain. 


18GA053 — Spigot Bearing Replacer (6 Cylinder) 
Used in conjunction with 18GA052 (clutch shaft aligner) 
18GA032 — Clutch Shaft Aligner (4 Cylinder) for replacing the spigot bearing. 


SERVICE TOOLS 2-5 


18GA035 — Input Shaft Protector Sleeve (4 Cylinder) 


18GA069 — Spigot Bearing Remover (6 Cylinder) 
Attached to 18GA284 (Impulse Extractor) for extracting 
the spigot bearing with minimum effort. 


18GA039 — Gearbox Mainshaft Circlip Replacer (4 
Cylinder) 


18GA033 — First Gear End Float Check Gauge (4 
Cylinder) 


18GA048 — Input Shaft Remover (6 Cylinder) 
With the correct use of this tool, component damage is 
eliminated when removing the input shaft. 


18GA034 — Mainshaft Remover Replacer (4 Cylinder) 
(Full instructions are supplied with the tool.) 


SERVICE TOOLS 


18GA284 — Impulse Extractor 
A general purpose impulse extractor used with a variety 
of adaptors. 


18GA047 — Rear Extension Housing Seal Replacer and 
Handle (6 Cylinder) 

This tool is designed for replacing the extension housing 
seal squarely and without damage to the seal. 


18G389C — Gearbox Housing Oil Seal Remover (4 
Cylinder) 


18GA068 — Rear Extension Housing Bush 
Remover/Replacer (6 Cylinder) 

Used with the handle 18GA047/3 for removing and : E ; 
replacing the extension housing bush. 18G1087 — Oil Seal Remover (4 Cylinder) for removing 
the rear gearbox, diff pinion and front crankshaft oil 


seals. 


\ 


18G1199A — Gearbox Mainshaft Circlip Remover (4 
18GA073 — Dummy Layshatft (6 Cylinder) Cylinder) 


Used for removing the layshaft and laygear. Full instructions are supplied with the tool. 


SERVICE TOOLS 2-7 


BWA33 — Gear Train End Float Checking Tool 


BWA34 — Front Servo Spanner and Gauge 


18GA677B — Adaptor — pressure test 
This adaptor has been developed for use with the current 
BW38B pressure hose. 


BWA35 — Gearbox Cradle 
For use when overhauling the gearbox on the bench. 


BW37 — Clutch Spring Compressor 
Used to compress the rear clutch spring prior to removal 
and replacement of the snap ring. 


BW1 — Hydraulic Pressure Gauge 
Used to record hydraulic pressure during adjustment of 
the downshift valve cable and in diagnosis. 


2-8 SERVICE TOOLS 


BW38B — Pressure Hose 
For use with BW1 hydraulic pressure gauge. 


BWA7196 — Rear Servo Adjuster 
Y 


BW41A — Rear Clutch Piston Replacer 
Used to provide maximum protection for the oil sealing 
rings during assembly. 


BW548/1 — Adaptor Screw Driver Bit 
Used with W&B320300 to torque the valve block fixing 
screws. 


BW548/2A — Adaptor Band Adjuster 
Used for correct adjustment of the servo bands in 
conjunction with torque wrench W&B320300. 


BW42 — Front Clutch Piston Replacer 
Used during assembly to avoid damage to the rubber 
sealing rings. 


a Ee 


SERVICE TOOLS 2-9 


W&B320300 — Torque Wrench 

Used for adjusting bands and in conjunction with screw 
driver adaptor BW548/1 for torquing screws throughout 
the transmission, and with front band adjuster adaptor 
BW548/2. 


18GA036 — Differential Pinion Setting Gauge 


18GA038 — Rear Axle Housing Spreader 
A tool designed for spreading the rear axle housing. 


18GA037 — Rear Axle Housing Spreadéf Adaptor Plates 
Used for attaching spreader to housing. 


\ 


18GA040 — Rear Axle Shaft Remover Adaptor — to be 
used in conjuction with 18GA284 Impulse extractor. 


18GA1205 — Differential Pinion Flange Holder (4 
Cylinder) 

Used to hold the differential pinion flange when 
loosening the pinion flange nut. 


2-10 SERVICE TOOLS 


18GA580/1 — Steering Rack Ball Joint Spanner 


18G1192 — Swivel Pin Spanner 


18GA587A — Swivel Hub Ball Pin Nut Spanner 
To be used with % in square drive Tension Wrench. 


18GA1202 — Upper Arm Bush Retainer Spanner 


18GA046 — Diff. Pinion Flange Holder (6 Cylinder) 
This tool is used to hold the differential pinion flange when loosening the pinion flange nut. 


SERVICE TOOLS 2-11 


18G468 — Rubber Moulding Glazing Tool Handle 
18G468A — Rubber Moulding Glazing Tool Adaptor 


18G590 — Disc Brake Piston and Seal Replacer 
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